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PREFACE. 


In  presenting  this  work  to  the  public  I  have  to  apologise 
for  its  tardy  completion.  The  delay  has  been  partly  caused 
by  the  demands  of  active  professional  work,  and  partly  by 
my  desire  to  incorporate  the  results  of  the  experience  thus 
acquired. 

It  was  my  design  to  follow  the  publication  of  Albumi- 
nuria with  an  account  of  the  other  renal  and  urinary 
diseases  sufficient  for  the  practitioner,  and  not  too  lengthy 
for  the  student.  If  I  have,  as  I  fear,  erred  in  the  direc- 
tion of  amplification,  it  has  been  from  the  desire  to  be 
clinical ;  not  merely  to  give  conclusions,  but  the  grounds 
of  them.  I  notice  with  regret  as  a  substantial  evil 
the  bulk  to  which  the  book  has  swollen.  Paper  of  some 
thickness  was  needed  for  the  proper  display  of  the  wood- 
cuts, and  I  have  not  thought  it  well  to  save  space  by 
contracting  the  type.  I  am  assured  that  much  of  any 
interest  which  may  be  found  will  be  in  the  clinical  and 
pathological  cases,  but  nevertheless  it  is  possible  that  the 
value  of  some  of  them  may  not  "be  thought  commensurate 
with  their  weight.  It  was  my  intention  to  have  pre- 
sented the  work  in  one  volume,  and  the  pages  have  been 
numbered  continuously  throughout  in  accordance  with 
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this  design ;  but  I  have  thought  that  the  convenience  of 
the  reader  would  be  best  served  by  so  far  departing  from 
the  original  plan  as  to  issue  each  part  in  a  separate  cover, 
each  with  a  separate  table  of  contents,  but  with  one 
index  common  to  all. 

I  have  not  hesitated  to  fill  up  the  deficiencies  of 
my  own  observation  with  that  of  others ;  and  where  my 
opportunities  have  been  small,  as  with  regard  to  parasites, 
I  have  been  content  to  present  the  existing  state  of 
knowledge  little  else  than  as  a  compilation. 

I  have  considered  in  one  place  the  structural  altera- 
tions of  the  kidney,  together  with  the  results  they  produce  ; 
and  in  another  the  leading  alterations  of  the  urine,  with 
the  changes  to  which  they  are  due.  Many  subjects  have 
thus  been  shown  from  two  points  of  view,  and  a  certain 
amount  of  repetition  entailed;  but  not  otherwise  could 
the  mutual  relations  as  well  as  the  individual  character- 
istics of  the  several  disorders  be  presented. 

With  the  existing  abundance  of  works  devoted  to  the 
purpose,  I  have  not  thought  it  necessary  to  give  space  to 
methods  of  urinary  examination ;  nor  have  I  attempted  to 
deal  at  large  with  changes  which  the  urine  presents  in 
connection  with  diseases  external  to  the  kidneys,  and  not 
manifested  especially  by  their  means ;  but  I  have  re- 
garded with  a  somewhat  wide  scope  its  more  prominent 
morbid  states,  and  the  conditions  which  attend  its  ab- 
sence and  its  superabundance.  I  have  dealt  fully  with  the 
circumstances  of  phosphatic  excess,  and  of  the  additions 
of  sugar,  albumen,  chyle,  and  blood.  I  have  not  given 
a  separate  chapter  to  purulent  urine;  since,  so  far  as 
this  can  be  considered  apart  from  surgery,  I  judged  that 
it  had  found  sufficient,  mention  under  the  headings  of 
Pyelitis  and  Abscess.    I  have  entered  with  some  detail 
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into  the  conditions  of  urine  and  of  system  which  occur 
with  the  formation  of  calculi. 

In  preparing'  for  the  press  the  portion  of  the  work 
which  is  now  presented  to  the  public,  pains  have  been 
taken  to  make  each  subject  level  with  the  time  ;  but  even 
in  the  interval  between  printing  and  publication  some  cases 
have  progressed  in  a  manner  I  should  have  been  glad  to 
have  recorded,  and  some  researches  have  been  made  and 
opinions  expressed  which  were  excluded,  not  by  choice, 
but  by  date.  Cases  in  renal  surgery  have  presented  them- 
selves which  it  was  not  possible  to  introduce,  but  the 
principles  enunciated  would  not  have  been  thereby  altered. 
The  chapter  on  disseminated  suppuration  has  received 
some  additional  experience  in  the  shape  of  a  postscript, 
together  with  reference  to  some  recent  views  on  '  catheter 
fever.'  The  chapter  in  Part  I.  referring  to  the  pathology 
of  diabetes,  which  was  published  in  the  year  1877,  has 
been  re-written,  which  was  rendered  necessary  by  the  dis- 
cussions which  it  has  provoked,  and  the  further  researches 
which  it  has  instigated. 

The  publication  of  this  work  in  portions  has  necessi- 
tated a  mode  of  arrangement  in  which  logical  sequence 
has  sometimes  given  way  to  convenience ;  but  it  is  hoped 
that  the  disjointed  parts  will  fall  together  without  violence, 
and,  with  the  help  of  the  index,  present  a  fairly  accessible 
as  well  as  a  sufficiently  inclusive  account  of  the  diseases 
of  the  kidneys,  and  the  disorders  mainly  declared  by  their 
secretion. 

9  Chesterfield  Street,  May  Fair  i  ' 
January  1885. 
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MISCELLANEOUS  AFFECTIONS 

OF  THE 

KIDNEYS   AND  UEINE. 


CHAPTER  I. 

ABSCESS,  OR  CIRCUMSCRIBED  INFLAMMATION 
OF  THE  KIDNEY. 

It  is  scarcely  necessary  in  these  days  to  insist  upon  the 
obvious  distinction  between  abscess  originating  within 
the  renal  substance,  which  is  now  in  question,  and  suppu- 
ration of  the  renal  cavity,  or  suppurative  pyelitis,  which 
will  find  mention  elsewhere ;  although  among  the  older 
writers  the  term  6  abscess  of  the  kidney '  was  applied  indis- 
criminately to  both,  and  much  of  their  recorded  experience 
thus  rendered  indefinite. 

Suppurative  or  phlegmonous  nephritis  has  its  origin  in 
the  blood-vessels  and  intertubular  tissues  of  the  kidney, 
and  is  circumscribed  to  one  or  many  points. 

It  may  be  produced  by  the  following  causes  : — 

1.  Blows  and  mechanical  injuries. 

2.  Irritant  drugs. 

3.  Pyaemia. 

4.  Morbid  states  of  the  urine,  saeh  as  are  especially 
associated  with  cystitis. 
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5.  The  formation  of  tubercle  and  possibly  other 
growths  in  the  kidney. 

For  the  latter  conditions  I  must  refer  to  the  section 
upon  tubercle. 


Infre- 

quency  of 
traumatic 
abscess. 


Examples 
of  it. 


Abscess  of  Kidney  fbom  External  Violence. 

Such  immediate  effects  of  external  injuries  as  wounds, 
rents  and  bruises  of  the  kidney  do  not  come  within  the 
experience  of  the  physician,  and  are  not  included  in  the 
present  work. 

Though  it  is  not  uncommon  for  the  kidney  to  be 
broken  or  torn,  life  under  such  circumstances  being  en- 
dangered by  hematuria  and  other  immediate  consequences 
of  the  accident,  it  would  seem  that  there  is  but  little  risk 
of  any  induced  inflammation  of  the  renal  substance.  The 
rent  is  soldered  up  with  coagulum,  and  if  the  patient 
outlive  other  results  of  the  accident,  effective  union 
generally  takes  place,  as  in  an  instance  related  at  p.  633. 

Suppurative  inflammation  in  the  substance  or  on  the 
surface  of  the  kidney,  as  the  result  of  a  blow  or  fall,  is 
accordingly  rare.  Frequently  as  suppuration  occurs  in 
the  kidney  under  other  circumstances,  traumatic  abscess 
is  a  pathological  curiosity.1  One  case  and  one  only  has 
been  described  at  St.  George's  Hospital,  as  the  result  of 
an  injury,  and  even  that  presented  on  post-mortem  exami- 
nation an  equivocal  resemblance  to  pyelitis.  The  pus 
escaped  with  the  urine,  and  it  is  not  clear  that  it  had  not 
originated  in  the  pelvis  rather  than  in  the  substance. 

The  association  of  abscess  with  laceration  or  contusion 
of  the  renal  substance  is,  however,  distinctly  seen  in  the 
following  case  which  occurred  in  the  practice  of  the  late 
Dr.  Bright.  The  preparation  which  is  preserved  at  Guy's 
Hospital  shows  the  result  of  a  severe  blow  upon  the  loins, 
inflicted  nine  months  before  death.    The  capsule  of  the 

1  This  statement  is  not  meant  to  include  the  caseous  or  tuberculous  change 
which  may  follow  a  blow  or  fall  and  end  in  abscess  or  excavation.  A  descrip- 
tion of  this  is  to  be  found  in  Chap.  X.  of  this  part, 
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kidney,  thickened  in  some  places  to  half  an  inch,  is 
separated  from  the  surface  of  the  gland  by  an  irregular 
mass  of  mingled  coagulum  and  pus. 

This  is  the  only  preparation  I  know  of  in  the  patho- 
logical museums  of  London  which  supplies  an  example  of 
a  renal  abscess  resulting  from  an  external  injury,  though 
several  cases  could  be  brought  together  from  other  sources. 
The  most  frequent  form  appears  to  be  the  infiltration  of 
part  of  the  renal  substances  by  pus  and  blood,  possibly  so 
as  to  convert  it  into  a  sanious  pulp.  Such  an  instance  is 
related  by  Siebert.1  A  man  jumped  from  a  moving  train, 
was  turned  over  several  times,  thrown  to  a  considerable 
distance,  and  found  upon  his  back.  The  urine  was  after- 
wards scanty,  bloody,  and  albuminous.  After  his  death, 
which  occurred  in  six  weeks,  the  substance  of  both  kid- 
neys was  found  to  be  reduced  to  a  pulpy,  bloody  mass, 
from  which  could  be  squeezed  the  detritus  into  which 
the  greater  part  of  both  kidneys  had  been  transformed. 

The  following  case  from  Rayer  appears  also  to  be 
unequivocal : 2 — 

Citizen  A.,  aged  thirty,  was  serving,  in  the  month  Prairial, 
on  board  a  ship  apparently  in  the  Revolutionary  service.  He  fell 
upon  a  yard  so  as  to  bruise  the  loins,  especially  over  the  region 
of  the  left  kidney.  This  was  followed  by  sharp  and  severe 
lumbar  pain,  which  persisted  in  spite  of  frequent  blood-letting. 
The  urine  became  bloody.  Febrile  disturbance  then  set  in,  with 
which  the  urine,  which  had  now  ceased  to  contain  blood,  became 
scanty.  The  febrile  symptoms  gradually  assumed  a  typhoid 
type,  with  dryness  of  the  tongue  and  much  prostration  and 
shivering.  On  the  twelfth  day  after  the  accident,  the  urine  was 
temporarily  suppressed,  the  secretion  re-appearing  on  the  clay 
following  with  a  large  discharge  of  pus.  The  pain  was  now  re- 
lieved, but  the  prostration  continued,  and  he  sank  a  fortnight 
after  the  fall. 

After  death  a  large  quantity  of  bloody  serum  was  found  in 
the  abdominal  cavity.    The  left  kidney  was  flabby  externally,  and 

1  Quoted  by  Ebstein,  Ziemssen's  Cyclopedia,  vol.  xv.  p.  54  7. 

2  Maladies  des  Reins,  t.  i.  p.  342. 
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was  internally  extensively  broken  up  ;  it  contained  about  an 
ounce  of  foetid  sanious  pus. 

Acute  suppuration  connected  with  the  kidney  appears  to  be 
generally  attended  with  febrile  sj^mptoms,  sometimes  of  a  typhoid 
type ;  it  is  probable,  however,  that  in  this  case  the  prostration 
was  intensified  by  the  blood-letting  which  was  so  remorselessly 
practised. 

From  the  preceding  cases  we  may  learn  that,  though 
an  event  of  great  comparative  infrequency,  abscess  of  the 
kidney  may  result  from  a  blow  upon  the  loins  or  hypo- 
chondrium.  Hematuria  appears  to  be  generally  present 
at  the  outset,  suggesting  that  the  primary  injury  has  been 
Symptoms,  a  laceration  or  contusion  of  the  renal  substance.  Accor- 
ding to  the  amount  of  contusion,  the  symptoms  may  take 
an  aente  form  and  rapidly  destroy  life  with  febrile  pro- 
stration, or  the  abscess  may,  if  I  may  accept  the  evidence 
of  one  somewhat  equivocal  case,  become  chronic,  enter 
the  pelvis,  and  continue  for  a  long  time  to  discharge,  pro- 
ducing the  constitutional  effects  of  protracted  suppuration. 
It  is  probable  that  in  its  less  severe  form  the  process  may 
end  in  recovery. 

Besuits  of        The  kidney  may  be  more  or  less  bruised  or  contused 
apart  from  by  a  blow,  and  quickly  recover  from  the  disturbance  of 
abscess.      function  which  has  been  so  produced.    In  the  following 
case  there  was  evidence  that  an  injury  of  the  kidney  pro- 
duced a  temporary  condition  of  albuminuria. 

A  boy,  ten  years  of  age,  came  under  my  care  at  the  Hospital 
for  Sick  Children.  He  had  while  at  play  fallen  with  his  belly 
upon  the  upturned  leg  of  a  stool,  and  had  made  a  bruise  just  in 
front  of  the  left  anterior  superior  spine  of  the  ilium.  Im- 
mediately after  the  fall  he  became  sick  and  prostrate,  and  com- 
plained of  abdominal  pain.  The  next  day,  when  brought  to  the 
hospital,  he  had  signs  of  peritonitis,  the  belly  was  tympanitic  and 
excessively  tender,  he  lay,  intolerant  of  movement,  on  the  left 
side  with  the  legs  drawn  up,  the  breathing  was  entirely  thoracic, 
and  was  accompanied  with  catching  pain.  He  had  had  diarrhoea, 
with  much  flatus,  and  liquid  motions,  which  he  said  felt  like 
boiling  water,  and  there  was  much  febrile  disturbance.  The 
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urine  was  scanty,  free  from  blood,  but  highly  albuminous,  the 
clot  reaching  to  about  a  fourth.  He  had  small  repeated  doses  of 
opium,  and  warm  applications  externally,  and  in  three  days  the 
acuteness  of  the  symptoms  had  so  far  abated  as  to  give  promise 
of  recovery.  On  the  fifth  day  his  progress  was  interrupted  by 
an  attack  of  acute  pain  accompanied  by  pleural  friction  in  the 
lower  region  of  the  right  chest,  but  this  soon  passed  off,  and  he 
gradually  recovered  his  health,  the  urine  slowly  approaching  its 
natural  abundance,  the  albumen  steadily  diminishing ;  though, 
when  he  left  the  hospital  for  the  convalescent  establishment, 
eighteen  days  after  admission,  a  trace  could  still  be  detected  by 
careful  examination.  He  had  lost  all  the  other  results  of  the 
accident. 

The  injury  had  evidently  set  up  peritonitis,  and  had  so 
bruised  the  left  kidney  as  to  occasion  a  temporary  condition  of 
nephritis.  The  attack  of  pleurisy  on  the  right  side,  remote  from 
the  blow,  was  more  doubtful  in  its  source,  and  it  remains  un- 
certain whether  it  is  to  be  accounted  for  by  the  direct  effect  of 
the  blow,  or  whether  it  was  produced  indirectly  as  a  consequence 
of  the  renal  disturbance. 

The  following  case  is  of  interest,  as  bearing  upon  the 
remote  consequences  of  renal  injuries,  though  only  indi- 
rectly connected  with  the  subject  of  traumatic  abscess. 

Laceration  of  a  kidney  previously  diseased,  hematuria  and 
collapse,  apparent  recovery.  Deith,  after  the  lapse  of 
eighteen  months,  from  granular  degeneration.  Obstruction 
by  coagulum  of  injured  kidney. 

A  groom,  thirty-five  years  of  age,  was  brought  into  St. 
George's  Hospital,  having  received  a  kick  from  a  horse  which 
broke  his  arm,  and  severely  bruised  the  right  hypochondrium. 
The  accident  was  followed  by  extreme  collapse,  with  the  effu- 
sion of  fluid,  at  first  thought  to  be  blood,  but  probably  serum, 
the  result  of  peritonitis,  into  the  abdominal  cavity.  He  had 
hematuria,  at  first  copious,  but  which  lasted  for  only  two  days. 
He  lay  for  some  time  in  extreme  peril,  but  at  the  end  of  seven 
weeks  he  had  so  far  recovered  as  to  be  able  to  leave  the  hospital. 

Eighteen  months  after  the  accident  he  was  recognised  in  a 
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medical  ward,  where  the  case  came  under  my  notice  as  medical 
registrar. 

It  appeared  that  he  had  had  his  ordinary  health  from  the 
time  he  went  ont  until  six  weeks  before  his  re-admission,  when  he 
became  cedematous.  It  was  learned,  however,  that  for  about  two 
years  (commencing  apparently  before  the  accident)  he  had  been 
liable  to  pain  in  the  loins,  and  that  the  urine  had  been  increased 
in  quantity  and  frequency. 

On  examination  the  urine  proved  to  be  pale,  copious,  albu- 
minous to  a  third,  to  have  a  specific  gravity  of  1016,  and  to  con- 
tain many  coarse  granular  and  some  transparent  casts.  It  was 
concluded  from  these  circumstances,  as  well  as  from  his  worn, 
sallow  aspect,  that  the  kidneys  were  the  subject  of  granular 
degeneration.  He  had  much  difficulty  of  breathing,  coarse  moist 
sounds  being  heard  at  the  lower  part  of  both  lungs,  and  he  sank 
a  week  after  admission. 

The  post-mortem  examination  was  made  by  Mr.  Holmes,  who 
has  published  the  particulars  in  the  '  Pathological  Transactions ' 
for  1859-60. 

Both  kidneys  were  small,  granular,  and  full  of  cysts,  giving 
evidence  of  a  state  of  chronic  disease  which  had  evidently 
existed  before  the  accident.  The  cellular  tissue  around  the  right 
kidney  was  much  consolidated,  and  on  making  a  section  of  the 
gland  a  large  clot  of  blood  was  seen  to  occupy  its  pelvis  and 
interior,  communicating  also  with  the  exterior,  where  a  con- 
siderable quantity  lay  in  the  sub-peritoneal  cellular  tissue.  The 
line  of  rupture  could  be  faintly  traced  through  the  substance  of 
the  gland.  The  ureter  was  completely  impervious,  being  blocked 
up  by  coagulum.  Numerous  old  adhesions  united  the  right  lobe 
of  the  liver  to  the  diaphragm,  probably  marking  the  situation 
of  the  inflammation  which  caused  the  effusion  of  peritoneal  fluid. 

The  lungs  were  much  congested,  their  hinder  and  lower 
parts  sinking  in  water.  The  heart  was  much  hvpertrophied,  the 
valves  natural. 

In  the  extent  of  the  laceration,  which  passed  from  the  pelvis 
to  the  capsule,  and  its  complete  closure,  the  case  is  of  interest  as 
showing  the  great  power  of  healing  possessed  by  the  kidney. 
The  recovery  from  the  rapid  and  total  obstruction  of  the  ex- 
creting channels  of  the  one  kidney  is  the  more  striking  when  we 
consider  that  the  sole  remaining  kidney  was  probably  at  that 
time  the  subject  of  granular  degeneration,  on  which  account,  as 
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we  may  presume,  it  was  incapable  of  the  hypertrophy  which 
occurs  when  increased  duty  is  thrown  upon  a  healthy  kidney. 
The  patient  appears  to  have  pursued  his  calling  for  a  year, 
thinking  himself  well,  though  practically  reduced  to  one  kidney 
and  that  one  diseased.  When  death  occurred  it  was  the  result 
of  the  progressive  disease  in  the  uninjured  kidney  ;  had  that  been 
sound  it  is  probable  that  the  man  would  have  been  little  the 
worse  for  the  misadventure  by  which  he  was  suddenly  deprived 
of  one-half  of  his  renal  structures. 

The  treatment  of  traumatic  abscess  of  the  kidney  is  Treat 
negative  :  we  have  no  encouragement  to  use  any  measures 
but  rest  and  time,  having  regard  to  the  constitutional 
state  of  the  patient  and  his  temporary  symptoms.  The 
kidney,  as  I  have  often  seen,  may  be  punctured  with  the 
aspirator  without  fear,  but  such  abscess  as  results  from 
injury  is  seldom  definite  enough  to  admit  of  relief  by  such 
means. 

Irritant  Drugs  as  Causes  of  Kenal  Abscess. 

Abscess  of  the  kidney  has  been  known  to  result  from 
cantharides.  The  state  of  kidney  usually  produced  by  this  Canth 
irritant  is  one  of  acute  tubal  inflammation,  and  as  such  ndes* 
has  been  considered  already  (see  p.  340) ;  but  it  must  be 
mentioned,  in  connection  with  abscess  of  the  kidney,  that 
it  may  possibly  have  this  origin. 

In  the  Museum  of  the  College  of  Surgeons  is  a  kidney 
which  is  almost  completely  destroyed  by  diffuse  suppura- 
tion. Pus  is  extensively  diffused  through  the  cortex,  and 
between  it  and  the  capsule  ;  the  surface  of  the  kidney  is 
covered  with  shreds  of  its  own  broken  tissue,  and  the 
substance  is  excavated  by  a  ragged  abscess- cavity. 

6  This  was  obtained  from  the  body  of  a  man  sixty  years 
of  age,  to  whom  tincture  of  cantharides  had  been  given 
for  incontinence  of  urine  consequent  on  retention.  The 
medicine  produced  extreme  pain  both  of  the  bladder  and 
kidneys,  and  retention,  which  lasted  two  days.  When  the 
urine  was  drawn  off  it  was  mixed  with  blood  and  pus,  and 
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foetid.  All  power  over  the  bladder  was  lost,  and  the 
patient,  scarcely  relieved  of  his  sufferings,  died  in  three 
weeks.  The  prostate  was  much  enlarged.  The  mucous 
membrane  of  the  urethra  was  covered  with  lymph  ;  that  of 
the  bladder  was  sloughing.' 1 

Other  examples  are  known  of  suppurative  inflammation 
of  the  kidney  from  the  same  cause.  Cantharides  was 
formerly  extensively  given  in  cases  of  paralysis  of  the 
bladder  connected  with  paraplegia,  and  opportunities  of 
noting  the  characters  of  the  consequent  inflammation  were 
of  occasional  occurrence.  The  pelvis  and  urinary  membrane 
were  affected  very  extensively,  and  in  some  cases  covered 
with  a  membranous  exudation. 


PyiEMic  Abscess. 

Pyaemia  more  often  calls  for  attention  as  a  general 
condition  than  as  affecting  any  organ  in  particular.  The 
renal  localisation,  much  as  it  may  aggravate  the  condition 
of  the  patient,  escapes  notice  during  life  amid  the  other 
disturbances  of  pyaemia  so  often  that  it  is  only  in  ex- 
ceptional instances  that  it  acquires  clinical  interest. 
Coarse,  The  morbid  appearances  characteristic  of  pyaemia  as  it 

morbid      affects  the  kidney  are  as  follows :  At  the  earliest  stage  at 

anatomy.  ^ 

which  the  results  can  be  detected  by  the  naked  eye,  the 
kidneys,  both  of  which  are  generally  affected  at  the  same 
time  and  in  a  similar  manner,  show  on  their  surfaces  and 
in  their  substance  minute  scattered  patches  of  injected 
vessels.  Later,  each  patch  displays  in  its  centre  a  white 
speck  which  is  at  first  hard,  but  as  it  increases  in  size 
gradually  liquefies,  the  softening  beginning  at  the  centre, 
until  it  is  converted  into  a  minute  abscess  surrounded  by 
injected  tissue.  These  abscesses  are  often  plentifully 
scattered  through  the  kidney,  the  cones  usually  containing 
more  of  them  than  the  cortex.  They  are  mostly  of  small 
size,  seldom  as  large  as  a  nut,  generally  comparable,  when 
seen  in  circular  outline,  with  peas,  mustard-seeds,  or  small 

1  See  Catalogue  of  the  College  of  Surgeons. 
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shot.  The j  are  usually,  however,  elongated,  so  as  to 
present  a  circular  outline  only  towards  the  surface  of  the 
organ.  In  the  cones  they  stretch  in  the  direction  of  the 
tubes  and  vessels  of  which  the  cone  consists.  Sometimes 
several  can  be  seen  in  company,  either  distinct  or  more 
or  less  confluent,  radiating  through  both  medullary  and 
cortical  tissue,  and  impinging  upon  the  surface,  where  the 
circular  base  of  the  abscess  appears  as  a  pustule  under- 
neath the  capsule. 

On  the  surface  of  the  organ  the  abscesses  may  be 
thickly  or  sparsely  sown.  They  project  from  the  surface 
like  the  eruption  of  small-pox,  of  which  the  surface  of 
the  kidney  is  under  these  circumstances  often  suggestive. 
Sometimes  larger  abscesses  form  bosses  on  the  surface  of 
considerable  size  and  prominence.  The  surface  of  the 
gland  around  and  between  the  points  of  suppuration  is 
unnaturally  injected,  each  pustule  being  sometimes 
surrounded  by  a  bright  zone  of  distended  vessels. 

The  tissue  of  the  organ  is  throughout  more  or  less 
overloaded  with  blood,  and  often  has  the  coarse  texture 
and  indistinctness  of  structure  which  results  from  epithe- 
lial accumulation. 

Analysing  these  obvious  morbid  appearances  with  the  Minute 
microscope,  I  have  found  them  to  consist  of  the  following  Cldritoe' 
elementary  changes. 

The  columnar  and  wedge- like  disposition  of  the  ab- 
scesses, as  evident  to  the  naked  eye,  is  suggestive  of  their 
connection  with  blood-vessels,  a  connection  which  is  at 
once  evident  on  microscopic  examination. 

Many  of  the  vessels  of  the  kidney  are  occupied,  often 
to  distension,  with  a  dirty  white  material,  which  appears 
to  be  morbid  coagulum.  This  is  sometimes  seen  in  the 
larger  arteries,  but  is  found  in  the  greatest  abundance  in 
the  straight  vessels  of  the  cones,  which  are  often  swollen 
to  varicosity.  Less  frequently  the  peculiar  discolouration 
is  found  in  the  malpighian  bodies  and  in  the  intertubular 
capillaries.  Thus  it  would  seem  that  the  arteries  have 
been  injected  with  a  material  different  from  their  natural 
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contents,  most  of  which  is  arrested  in  the  small  arterial 
branches,  comparatively  little  reaching  the  vessels  of  the 
capillary  size.  It  will  be  remembered  that,  according  to 
the  observations  of  Yirchow,  many  of  the  straight  arteries 
of  the  cones,  which  especially  are  the  seat  of  the  peculiar 
obstruction,  come  directly  from  the  renal  artery,  some 
only  being  derived  from  the  malpighian  bodies.  The 
contents  of  the  arteries,  therefore,  early  reach  the  cones. 

The  next  step  in  the  morbid  process  is  the  appearance 
among  the  obstructed  vessels  of  rounded  collections  of 
pus  corpuscles.  These  sometimes  interrupt  the  course  of 
a  plugged  vessel,  as  if  formed  at  its  expense  ;  sometimes 
they  appear  among  and  between  distended  vessels,  for- 
cibly thrusting  aside  the  vessels,  tubes,  and  all  the  renal 
structures.  These  abscesses  begin  as  small  masses  of 
coherent  corpuscles,  which  often  show  in  their  centre 
small  masses  of  the  same  matter  as  obstructs  the  vessels, 
suggesting  their  origin  in  the  bursting  of  a  vessel  and 
the  escape  of  part  of  its  contents  into  the  tissue  to  act  as 
an  irritant,  and  become  a  focus  of  suppuration. 

The  corpuscles  rapidly  multiply,  and  the  abscess 
increases,  pushing  aside  the  tissue  as  it  swells,  until  at 
last  it  assumes  the  character  of  a  collection  of  liquid  pus 
lying  in  a  cavity  bounded  by  condensed  kidney-struc- 
ture. Whatever  the  size  of  the  pysemic  formations  may 
be,  whether  invisible  to  the  naked^  eye  or  as  large  as  a 
marble,  their  anatomy  is  essentially  jthe  same.  They  are 
not  made'at  the  expense  of  the  secreting  structures,  but 
are  intrusions  between  them.  They  occur  ^especially  in 
connection  with  the  straight  vessels  of  the  cones,  upon 
which  little  globular  collections  are  often  ranged  like 
beads  upon  a  string.  Where  the  vessels  extend  from  the 
cones  to  the  cortex  the  formations  are  apt  to  follow. 
Their  situation  is  determined  by  the  position  of  the  dis- 
tended vessels,  and  the  only  doubt  which  attends  their 
origin  is  whether  the  vessel  actually  bursts,  or  without 
rupture  permits  the  migration  of  its  morbid  contents 
through  the  wall.    The  microscopic  appearances,  as  I 


Chap.  I. 


PYEMIC. 


639 


have  described  them,  are  suggestive  of  rupture,  the 
escaped  morbid  contents  acting  as  the  excitant  of  the  cell- 
growth  around,  which  eventually  breaks  down  into  liquid 
pus.  These  details  are  perhaps  useful  as  bearing  no  less 
upon  the  general  pathology  of  pysemia  than  upon  the 
particular  affection  of  the  kidney.  They  support  the 
conclusions  formed  on  different  grounds  by  Mr.  Henry 
Lee,  and  corroborated  by  other  observers.  Pysemia  is 
simply  embolism  in  which  the  coagula  distributed  are 
morbidly  irritating  to  the  tissue,  and  tend  by  their  con- 
tact to  excite  the  production  of  pus.  Whether  their  irri- 
tating quality  is  due  to  the  presence  of  bacteria  or  to  the 
admixture  of  any  other  morbid  product,  the  process  is 
clear  in  this  as  in  other  organs.  Poisoned  emboli, 
whether  derived  from  a  vein  communicating  with  a 
wound  or  elsewhere,  are  let  loose  into  the  circulation,  and 
finally  distributed  by  the  arteries,  producing  scattered 
abscesses  such  as  have  been  described,  in  positions  deter- 
mined by  the  source  of  the  infection  and  the  course  of  the 
blood. 

The  clinical  results  of  the  renal  implication  of  pysemia 
are  of  only  subordinate  importance.  Often  as  the  kidney 
is  found  to  be  affected  after  death,  it  is  comparatively 
seldom  that  this  complication  attracts  notice  during  life. 
It  may  result  from  any  of  the  causes  to  which  pysemia 
arising  in  connection  with  the  systemic  as  distinguished 
from  the  portal  vessels  is  due.  In  the  cases  I  have  referred 
to  as  the  basis  of  this  description  the  disorder  was  traced 
to  the  following  causes  :  Diseases  of  bones  and  joints ;  Causes, 
osteomyelitis ;  periostitis ;  suppurating  bursse ;  senile 
gangrene  ;  ulceration  of  cheek ;  diffuse  suppuration  after 
a  bruise  ;  amputation  of  limbs,  and  other  surgical  opera- 
tions ;  and  accidental  wounds.  In  short,  whatever  be  the 
source  of  a  general  pysemic  infection,  the  kidney  runs  its 
chance  of  attack,  though  affected  far  less  frequently  than 
the  lungs,  which  from  their  anatomical  relations  are 
necessarily  the  first  recipients  of  the  poisoned  current. 

It  does  not  consist  with  my  present  purpose  to  discuss 
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General  the  general  symptoms  of  pyseinia — these,  the  rigors,  the 
sympkms.  fy^^  prostration,  the  altered  colour  of  the  skin,  and  the 
multiple  abscesses,  belong-  to  the  domain  of  surgery.  The 
only  signs  of  disease  which  point  especially  to  the  kid- 
Urine,  neys  are  shown  by  the  urine,  which  is  apt  to  become 
albuminous,  scanty,  dark  in  colour,  possibly  lithatic,  and 
to  abound  with  tube-casts  of  various  kinds — epithelial, 
granular,  and  hyaline — while  in  some  cases  they  charac- 
teristically imbed  pus- corpuscles,  while  others,  unat- 
tached, may  be  also  discoverable  with  the  microscope, 
though  there  is  no  bulky  deposit  of  this  nature.  Casts 
are  more  regularly  found  with  renal  pysemia,  in  which 
the  urine  is  usually  acid,  than  with  the  form  of  dissemi- 
nated suppuration  to  be  next  described,  in  which  the 
urine  is  almost  constantly  alkaline,  and  thus  a  solvent  for 
these  products. 

Though  the  pysemic  deposits  are  necessarily  intertubal, 
the  neighbouring  tubes  suffer  by  contact,  as  is  easily  seen 
by  the  abundance  of  plugged  tubes  around  a  pysemic 
focus. 

Perine-  Pyseuiic  suppuration,  beginning  within  the  kidney, 

tension.6*"  may  transgress  its  limits  and  become  perinephritic,  or 
even  present  itself  as  a  superficial  tumour.    A  woman 
had  an  abscess  of  the  leg  opened  in  St.  George's  Hos- 
pital ;  it  closed,  and  she  went  her  way,  but  shortly 
returned  with  signs  of  irritation  about  the  place  of  the 
abscess,  which  was  accordingly  reopened.    Then  ensued 
rigors,  sweating,  and  pneumonia,  in  addition  to  which 
a    rounded   swelling   of  the   extent   of  the   palm  of 
the  hand  showed  itself  under  the  last  rib  on  the  right 
side.    The  urine  was  now  highly  albuminous,  lithatic, 
and  scanty.    She  fell  into  a  condition  of  febrile  pros- 
tration, with  sordes  on  the  lips  and  much  dyspnoea,  and 
thus  died,  seven  weeks  after  the  reopening  of  the  abscess, 
three  after  the  detection  of  the  pneumonia.    The  external 
swelling  was  caused  by  a  large  collection  of  pus  which  lay 
between  the  liver  and  the  right  kidney,  in  the  substance 
of  which  it  had  apparently  taken  its  origin,  lifting  the 
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capsule  from  the  posterior  surface  of  the  organ.  The 
abscess  extended  widely  behind  the  peritoneum,  in  contact 
with  the  sacrum  and  ilium,  both  of  which  were  healthy, 
and  had  penetrated  for  some  distance  down  the  psoas 
muscle  in  the  course  of  the  nerves.  Both  kidneys  were 
occupied,  particularly  in  their  cones,  with  recent  and 
caseating  pysemic  abscesses. 

There  were  extensive  pysemic  formations  in  the  lungs 
and  heart.  The  source  of  the  disease  proved  to  be  a  sinus 
between  the  tibia  and  fibula,  in  which  was  found  a 
strip  of  discoloured  oiled  silk  four  inches  long,  which  had 
been  lost  in  the  abscess. 

The  treatment  of  renal  pysemia  is  not  particular  to  Trea 
the  kidney,  but  general  to  the  system,  and  therefore  not  ment 
within  the  scope  of  this  work. 

Renal  pycemia,  with  partial  suppression  of  urine,  and  sup- 
purative nephritis.  Changes  in  the  kidney  as  observed 
post  mortem. 

On  October  1,  1870,  I  was  asked  by  Mr.  Rouse  to  see  a  man 
under  his  care  in  the  hospital  for  hip-disease,  who  during  the 
last  three  days  had  had  bilious  vomiting,  loss  of  appetite,  and 
feverishness,  with  alternate  sensations  of  heat  and  cold.  The  hip- 
disease,  which  was  of  the  left  side,  had  lasted  for  about  a  year. 
There  was  no  external  opening ;  he  was  stated  to  have  no  disease 
of  the  spine,  though  he  complained  of  n  imbness  in  the  right  leg. 
The  pulse  was  rapid  and  feeble,  the  tongue  dry,  the  complexion 
as  yet  natural.  Next  day  (October  2),  no  urine  having  been 
passed  for  forty-eight  hours,  a  catheter  was  used,  and  five  ounces 
drawn  off.  This  had  a  dark  colour,  like  strong  tea  without  milk, 
and  an  offensive  smell,  though  it  was  acid  in  reaction.  It  gave 
an  albuminous  coagulum  of  about  a  fifth,  and  showed  under  the 
microscope  a  rich  deposit  of  granular  and  hyaline  casts  and 
renal  epithelium,  both  casts  and  epithelium  being  tinted  brown. 
Next  day  (October  3)  five  ounces  of  urine  were  passed,  which 
had  the  same  characters  in  every  respect ;  but  on  the  5th,  the  casts 
were  found  to  contain  pus-corpuscles,  a  character  which  by  the 
7th  had  become  more  marked,  while  loose  pus-corpuscles  had 
replaced  the  scattered  renal  epithelium.    On  the  8th,  he  shivered 
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for  the  first  time.  This  was  followed  by  diarrhoea,  frequent 
sweats,  snbsultus  tendinum,  yellowness  of  the  skin  and  con- 
junctivae, increasing  rapidity  of  the  pulse,  extreme  dryness  of  the 
tongue,  so  that  articulation  became  difficult  by  reason  of  its  stiff- 
ness, increasing  prostration,  and  death  on  the  lGth,  without 
preceding  loss  of  consciousness. 

It  Was  impossible  to  regard  the  disorder  otherwise  than  as 
pyaemia  with  a  renal  localisation,  a  view  which  I  was  anxious  to 
put  to  the  test,  and  at  last  did  so  to  a  limited  extent  with  the 
assistance  of  Dr.  Cavafy,  notwithstanding  the  removal  of  the 
body  from  the  hospital  to  Brentford,  and  the  presence,  during 
the  examination,  of  two  draymen. 

The  abdominal  cavity  only  was  opened.    The  kidneys  were 


Casts ;  some  containing  Pus  Corpuscles,  in  a  case  of  Eenal  Pyaemia. 

enlarged  to  about  double  their  natural  size,  full  of  liquid  blood, 
and  soft  in  texture.  The  capsules  were  slightly  adherent,  the 
surfaces  nearly  smooth,  but  unnatural  in  colour — of  a  deep 
reddish  buff,  as  if  from  a  mixture  of  vascular  injection  and  tubal 
accumulation.  On  section,  neither  distinct  abscesses  nor  plugged 
vessels  were  visible  to  the  naked  eye,  though  the  outer  edges  of  the 
cones  were  marked  by  lines  of  intense  injection,  in  continuity 
with  which  ran  yellow  streaks  up  to  the  capsular  surface.  The 
cortex  in  section,  as  on  surface,  had  a  deep  reddish  buff  colour, 
suggestive  of  tubal  accumulation. 

In  section  under  the  microscope  it  was  found  that  many  of 
the  smaller  arteries,  especially  those  of  about  inch  in 
diameter,  were  filled  with  pale  coagulum,  while  a  new  corpuscular 
formation  had  collected  in  the  peri- vascular  interval.  Many  of 
the  veins  also  contained  clot.    A  few  ill-defined  cavities  were 
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also  seen  in  the  glandular  tissue,  in  which  nothing  was  to 
be  made  out  but  a  ragged  hole  occupied  by  formless  debris. 
Around  these  the  tubular  structure  had  a  white  appearance,  as  if 
infiltrated  with  purulent  matter.  Throughout  the  cortical  and 
conical  structure  were  numerous  well-defined  lengths  of  tube- 
plugs  or  casts,  which  were  most  thickly  collected  about  the 
obstructed  arteries.  In  all  respects  the  condition  was  highly 
characteristic  of  pyaemia. 

The  bladder  and  ureters  were  natural. 

Though  the  incompleteness  of  the  post-mortem  examination 
left  the  precise  cause  of  the  disease  undefined,  the  case  may  yet 
have  interest,  as  showing  with  sufficient  clearness  the  symptoms 
of  pyoemia  when  declared  through  the  kidneys,  as  well  as  ihe 
changes  there  produced. 


The  Surgical  Kidney  ;  or  the  Kidney  of  Locally 
Disseminated  Suppuration.1 

The  peculiar  suppurative  condition  which  is  often  General 
spoken  of  as  the  surgical  kidney  is  marked  by  abscesses  tio-aT^ 
scattered  like  those  of  pyaemia  through  the  renal  structure, 
but  seldom  involving  other  parts  of  the  body.  It  has  its 
origin  in  the  presence  of  unhealthy  urine  in  the  bladder 
and  absorption  by  the  renal  vessels.  I  ventured  to  pro- 
pose the  term  uriseptic  as  descriptive  of  the  invariable 
cause  of  this  variety  of  renal  suppuration,  but  possibly 
the  term  6  surgical  kidney,'  though  it  may  throw  blame 
with  too  little  discrimination  upon  surgeons  and  their 
proceedings,  may  have  become  too  well  known  to  permit 
of  any  change  in  its  designation. 

Of  all  renal  disorders,  next  to  the  varieties  of  albu- 
minuria, this  is  the  most  destructive  to  life.  It  may 
almost  be  said  to  form  the  natural  termination  of  stricture 
of  the  urethra,  and  is  the  especial  danger  which  attends 

1  The  publication  of  a  considerable  portion  of  the  section  on  the  surgical 
kidney  was  anticipated  by  its  appearance  as  a  paper  in  the  Medico- Chirurgical 
Transactions  for  1873,  drawn  forth  by  the  interest  which  was  directed  upon  the 
disease  by  the  death  from  it  of  the  Emperor  Napoleon  after  lithotrity.  The 
description  now  takes  the  place  for  which  it  was  originally  designed. 
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the  use  of  the  catheter  and  lithotrite.    The  attention 
which  has  been  directed  to  this  affection,  however,  is 
scarcely  commensurate  with  its  importance. 
General  The  change  usually  affects  both  kidneys,  though  in  rare 

anatomy,  cases  it  is  limited  to  one.  The  pelves  are  generally  more 
or  less  dilated,  and  give  evidence  of  inflammatory  action 
in  the  state  of  their  mucous  membrane.  This  is  commonly 
injected,  often  thickened,  creamy,  and  suppurating,  fre- 
quently encrusted  with  phosphatic  salts,  and  not  seldom 
partially  or  superficially  sloughing.  The  kidney,  if  the 
primary  obstruction  be,  as  it  generally  is,  of  considerable 
standing,  shows  the  results  of  wasting  pressure  and 
chronic  vascular  disturbance.  The  cortex  is  thinned,  the 
capsule  is  thickened,  and  holds  with  unnatural  tenacity 
both  to  the  glandular  surface  and  more  closely  still  to  the 
surrounding  fat,  which  itself  is  often  markedly  increased, 
probably  in  consequence  of  undue  vascular  injection  around 
the  kidneys.  Disseminate  renal  suppuration  may,  however, 
take  place  without  any  preceding  chronic  change,  though 
inflammation  or  congestion  of  some  part  of  the  urinary 
mucous  membrane,  possibly  of  recent  date,  appears  to  be 
an  invariable  antecedent. 

The  glandular  condition  nearly  resembles  to  the  naked 
eye,  and  also,  as  will  presently  appear,  in  more  minute 
respects,  the  renal  manifestation  of  general  pysemia.  The 
kidney  becomes  swollen  and  full  of  blood,  much  of  which 
remains  fluid  after  death,  though  some  vessels  contain  clot 
evidently  of  ante-mortem  origin.  The  tissue  is  variegated 
with  blotches  and  streaks  of  intense  injection;  it  is  soft, 
friable,  discoloured,  and  prone  to  decomposition. 

The  cones  usually  display  to  the  scrutinising  eye 
sharply  defined  white  lines,  which  start  from  the  tips  of 
the  mammillary  processes  in  the  pelvic  cavity  and  pass 
into  or  through  the  cones  in  the  direction  of  their 
striation.  These  streaks  look  like,  what  indeed  they  are, 
distended  tubes,  and  are  important  witnesses  of  perverted 
action.  Close  to  them  swollen  blood-vessels  are  often 
conspicuous. 
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Next,  or  possibly  without  such  evidences  of  chr6nic 
change  as  the  swollen  tubes  give,  appear  small,  softly 
defined,  fawn-colonred  patches  which  streak  the  cortex 
from  cones  to  capsule,  or  take  the  shape  of  wedges  with 
the  base  against  the  capsule,  the  point  entering  the 
medullary  tissue.  These  are  at  first  scarcely  less  hard 
though  more  friable  than  the  natural  substance  of  the 
organ.  They  are  surrounded  and  intermingled  wich 
vascularity.  As  the  disease  progresses  they  become  large, 
irregular,  and  confluent,  soften  in  their  centres  into  or- 
dinary liquid  pus,  and  finally  take  the  shape  of  scattered 
abscesses,  varying  from  mere  points  up  to  the  size  of  peas, 
or  even  larger.  These  are  often  thickly  sprinkled  through 
the  gland,  occupying  the  cones,  where  they  keep  more  or 
less  of  a  linear  arrangement,  and  are  less  regularly  but 
more  numerously  distributed  through  the  cortex.  They 
appear  on  the  surface  sometimes  as  purple  blotches  in 
which  suppurative  centres  can  be  seen,  or  as  discrete  or 
confluent  pustules,  often  nearly  resembling  a  cutaneous 
pustular  eruption. 

With  this  condition  the  microscope  shows  more  or  less 
dilatation  of  the  straight  tubes,  distension  or  morbid 
occupation  of  the  associated  blood-vessels,  and  dis- 
seminated intertubular  suppuration,  the  distribution  of 
which  is  regulated  by  the  course  of  the  veins. 

Passing  to  detail,  and  taking  the  straight  tubes  first  Straight  r 
as  the  parts  of  the  organ  first  affected,  these  as  they  tubes* 
converge  upon  their  outlets  are  often  strikingly  dilated 
apparently  from  the  backward  pressure  of  the  retained 
urine.  The  dilatation  is  irregular,  wid  ening  the  cylin- 
drical shape  of  the  tubes  or  converting  them  into  ovoid, 
globular,  or  shapeless  cavities.  They  are  variously 
occupied  by  saline  matter,  purulent  secretion,  fibrin,  or 
epithelial  growth.  The  straight  tubes,  thus  stretched 
and  filled,  form  the  white  lines  which  are  evident  to 
the  naked  eye.  The  change  does  not  extend  to  the 
convoluted  tubes,  which  remain  for  the  most  part 
natural. 

u  u 
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Veins.  The  veins,  which  appear  to  be  next  involved  in  the 

disease,  are  generally  distended  with  blood.  The  straight 
veins  of  the  cones  often  display  in  section  a  partial 
distension  which  is  probably  the  result  of  coagulation 
which  has  occurred  during  life. 

The  larger  veins  of  the  cortex  are  often  similarly 
filled,  and  it  sometimes  happens  that  the  arteries  which 
pass  in  companionship  with  them  are  likewise  permanently 


Straight  tubes  as  they  approach  their  exit  dilated  by  backward  pressure. 


occupied.  As  a  general  rule,  however,  the  arteries  are 
natural,  as  also  are  the  Malpighian  vessels. 

The  venous  position  of  the  clot  in  the  condition  under 
consideration  differs  from  the  similar  result  of  ordinary 
pyemia,  in  that  the  obstruction  there  is  essentially 
arterial. 

Abscesses.        The  third  stage  of  the  disease  is  the  scattered  sup- 
puration which  is  the  most  obvious  result  of  the  com- 
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plicated  process.  The  disseminated  abscesses,  or  regions 
of  cellular  infiltration  antecedent  to  abscesses,  are  inter- 
tubular,  and  have  relation  to  the  course  of  the  veins. 
Cells  gather  at  isolated  spots,  sometimes  obviously 
accumulated  around  a  minute  distended  vessel.  Oc- 
casionally the  new  formation  overspreads  considerable 
districts,  insinuating  itself  more  or  less  evenly  between 
the  tubes,  its  vascular  origin  being  chiefly  evinced  by  its 
obvious  intertubular  position.    The  Malpighian  bodies 


Irritative  plugs  in  small  vessels  surrounded  by  pus  corpuscles — from  cone. 

remain  unaffected  by  the  disease,  though  the  adventitious 
corpuscular  formation  often  collects  abundantly  outside 
them.  The  convoluted  tubes  are  generally  clear,  though 
where  they  cross  the  districts  of  infiltration  their  epi- 
thelium is  sometimes  superabundant,  and  sometimes  they 
appear  to  be  encroached  upon,  or  confused  by,  the  cellular 
formation  around  them.  They  are  sometimes  displaced  or 
compressed. 

Taking  the  structural  changes  in  their  mutual  relation, 
the  dilatation  of  the  tubular  exits,  the  morbid  occupation 
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of  the  veins,  and  the  general  absence  of  signs  of  tubal 
inflammation,  the  nature  of  the  process  is  clear. 
Process  of  The  disorder  has  its  origin  in  the  regurgitation  of 
tiorf110-  *lr*ne  charged  with  morbific  products.  This,  forced 
backwards  by  the  retention  general  in  these  cases, 
distends  or  occupies  the  straight  ducts.  Thence  by 
transudation,  or  similarly,  it  enters  the  neighbouring 
blood-vessels,  and  charges  them  with  an  infection  re- 
sembling in  its  results  that  of  pyaemia.  This  is  distributed 
by  the  veins  to  the  rest  of  the  gland,  sowing  abscesses  in 
their  course,  and  ultimately  causing  constitutional  symp- 
toms analogous  to  those  of  pyaemia  otherwise  derived. 

The  condition  of  the  kidney  may  be  described  as  one 
of  pysemia  arising  within  itself.  It  has  a  close  general 
resemblance  to  that  caused  by  a  distant  infection,  differ- 
ing from  it  in  the  usual  dilatation  of  the  urinary  outlets, 
and  in  the  fact  that,  while  with  pysemia  from  a  remote 
source  the  materies  morbi  is  necessarily  distributed  by  the 
arteries,  in  the  condition  under  discussion  it  is  scattered 
by  the  veins  into  which  it  was  first  received. 

The  disorder  in  its  frequency  and  fatality  has  great 
practical  importance.  Inflammation  of  the  bladder,  or  of 
the  pelvis  of  the  kidney,  either  as  antecedent  to  the 
change,  or  associated  with  it,  is  so  invariably  present  as 
to  give  a  seeming  warrant  to  the  old  view  which  regarded 
the  disease  as  a  mere  extension  by  contiguity  of  inflam- 
mation beginning  in  the  urinary  cavities.  The  nature  of 
the  organic  change,  however,  plainly  declares  its  origin, 
not  in  the  mere  creeping  of  inflammation  from  membrane 
to  gland,  but  in  the  absorption  of  morbific  matter.  Of 
this  the  urine  is  obviously  either  the  source  or  the  vehicle. 
It  remains  to  inquire  whence  and  in  what  circumstances 
the  poison  is  engendered. 

To  help  in  answering  these  questions  I  have  collected 
the  particulars  of  sixty-nine  cases  of  the  disease  from  the 
jiost-mortem  books  of  St.  George's  Hospital.  The  following 
table  shows  the  urinary  disease  upon  which  the  sup- 
purative condition  of  kidney  followed. 
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Vesical  calculus. 


19 

12 

5 
3 
4 
3 


Disease  antecedent  to  disseminated  suppuration  of  kidney      Causes  in 
...  detail. 
in  sue ty -nine  cases. 

rvi  ,    i   .  ( Stricture  of  urethra  . 

Obstacle  to  escape 

n  i  Disease  of  prostate,  enlargement,  tumour,  or 

of  urine.  ■, 

\        abscess  ...... 

Paralysis  of  bladder  from  fracture  of  spine 

,,  disease  „ 

Loss  of  expulsive  J        ,,  „  ,,       of  cord 

power.  „  ,,       of  brain 

,,  ,,       consequent   upon  exhaus 

tion  from  disease  or  accident 

I  Stone  in  bladder,  no  operation  . 

s.  j     ,,  ,,  lithotrity 

^     ,,  ,,  lithotomy 

{Cystitis  from  vesical  growths,  &c. 
„       unexplained . 
„       from  discharge  of  lumbar  abscess  into 
bladder  .... 
Complicated. — Stone  in  kidney,  with  enlarged  prostate 


6 
6 
.3 
3 
1 

1 
1 

69 


I  have  next  classified  the  descriptions  of  the  urine  in 
each  case.  The  state  of  this  secretion  was  noted  in  47  of 
the  number,  in  the  following  terms  : — 

State  of  the  urine  in  forty-seven  of  the  cases  previously 

referred  to. 

I  Ammoniacal  or  foetid,  and  mixed  with  various 

products  of  vesical  inflammation     .  .21 

Ammoniacal  .......  1 

Alkaline  and  turbid,  or  containing  mucus      .  3 

Alkaline,  bloody,  and  purulent      ...  1 

\  Alkaline  or  '  phosphatic  '      ....  3 

Ropy,  containing  mucus,  pus,  and  blood        .  1 

Containing  mucus  and  pus     ....  1 

!  Purulent  and  bloody      .....  4 

Purulent      .......  6 

Bloody   4 

Albuminous  and  turbid,  or  purulent      .       .  2 

47 

Looking  first  at  the  urine  as  directly  connected  with 
the  origin  of  the  disease,  it  appears  that  three  conditions 
of  this  secretion  usually  concur — retention,  ammoniacal 
decomposition,   and   admixture   with   the   products  of 


Reaction  stated. 


Reaction  not 
stated. 


Antece- 
dent state 
of  urine. 
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mucous  inflammation.  Of  these  an  essential  circumstance 
appears  to  be  ammoniacal  decomposition,  which  retention 
may  induce,  and  cystitis  either  precede  or  follow.  The 
urine  was  generally  foetid  and  more  or  less  mixed  with 
vesical  products,  pus,  mucus,  and  blood.  There  is  reason 
to  believe  that  it  was  invariably  ammoniacal.  Wherever 
the  reaction  was  stated  it  was  persistently  alkaline  except 
in  one  instance.  In  this  exceptional  case  the  secretion 
was  alkaline  when  the  inception  of  the  disease  was 
declared  by  rigors,  then  for  a  short  time  acid,  and 
alkaline  again  before  death. 

In  the  cases,  comparatively  few,  in  which  the  reaction 
was  not  stated,  the  condition  of  retention  or  the  state  of 
the  urinary  mucous  membrane  was  generally  such  as  to 
point  unmistakably  to  ammoniacal  change.  The  simple 
presence  of  pus  or  mucus  in  the  urine,  though  lasting  for 
years,  does  not  appear  to  set  up  the  renal  disorder  so  long 
as  the  urine  retains  its  acidity  and  resists  putrefaction. 
Appar-  I  have  myself  known  no  instance  in  which  the  mischief 

al  ways  am-  ^as  ar^sen  except  in  connection  with  ammonia.cal  urine, 
moniacal.  The  ammoniacal  change,  however,  though  it  may  arise 
independently  of  mucous  inflammation,  produces  it  so 
constantly  that  the  origin  of  the  disease  is  always  thus 
complicated.  Sometimes,  as  with  stone,  the  inflammation 
of  the  bladder  has  led  to  the  change  in  the  urine  ;  some- 
times, as  in  cases  of  paralysis,  the  change  in  the  urine 
has  caused  the  inflammation  of  the  bladder.  Which- 
ever comes  first,  so  long  as  the  necessary  foulness  of 
the  urine  is  attained,  a  condition  which  is  promoted 
by  the  admixture  of  diseased  vesical  secretion,  the  renal 
suppuration  may  follow.  Whether  primary  or  secondary, 
the  inflammation  of  the  urinary  mucous  membrane  is 
invariable.  This  is  usually  of  the  bladder,  though  the 
renal  change  has  been  known  to  follow  inflammation  and 
retention  confined  to  the  pelvis  caused  by  a  stone  situate 
in  that  cavity. 

Clinical  Passing  from  the  state  of  the  urine  to  its  clinical 

dents6"      antecedents,  these  may  generally  be  stated  to  be  of  three 
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kinds — obstacles  to  the  escape  of  the  urine,  loss  of  ex- 
pulsive power,  and  vesical  or,  very  rarely,  pelvic  irritation. 

Stricture  of  the  urethra  is  of  all  causes  the  most 
common,  giving  rise  as  it  does  to  the  needful  urinary 
putrefaction,  and  in  its  chronic  form  ensuring  the  dila- 
tation of  the  glandular  exits  which  makes  them  ready 
recipients  of  the  poison. 

Enlargement  of  the  prostate,  scarcely  less  common  as 
a  cause  of  the  disease,  acts  in  the  same  way. 

Next  in  order  of  frequency  to  such  impediments  come 
the  diseases  and  injuries  of  the  nervous  system  by  which 
the  expulsive  power  of  the  bladder  is  destroyed.  These, 
giving  rise  to  retention  and  decomposition  of  urine,  and 
its  contamination  by  the  products  of  vesical  inflammation, 
cause  changes  in  the  same  sequence  as  those  which  arise 
from  stricture,  but  more  rapid  in  progress.  The  loss  of 
vesical  innervation  in  these  cases  hastens  the  disorganisa- 
tion of  the  mucous  membrane,  which  gives  the  extreme 
foulness  to  the  urine  observed  in  such  circumstances,  and 
sets  up  early  and  severe  renal  mischief.  Similar  symptoms 
may  follow  from  cerebral  disease,  and  occasionally  from 
the  general  prostration  which  follows  from  disease  or 
accident  not  directly  connected  with  the  nervous  system. 

Lastly,  severe  vesical  irritation,  though  unconnected 
with  retention,  may  cause  the  same  results.  The  disorder 
was  traced  to  stone  in  the  bladder  in  fifteen  of  the  sixty-nine 
cases  previously  referred  to.  Though  differently  begun,  a 
similarly  putrescent  state  of  urine  to  that  of  retention  is 
here  in  the  end  produced,  contamination  by  mucous  dis- 
charges which  promote  decomposition  being  apparently 
the  incipient  evil.  Putrescence  appears  to  be  always 
present.  In  connection  with  the  frequent  origin  of  the 
renal  suppuration  from  vesical  stone  its  rarity  as  a  con- 
sequence of  stone  in  the  kidney  is  worth  remarking. 
The  difference  probably  lies  in  the  less  putrefactive 
tendency  of  the  discharges  from  the  pelvic  membrane  a 
the  less  ready  intrusion  of  septic  agents. 

It  is  frequently  to  be  observed  that  the  conditions  of 
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bladder  and  of  urine  apparently  sufficient  to  produce  the 
disease  will  exist  for  years  without  doing  so,  but  that  at 
once  upon  some  surgical  procedure,  of  which  the  use  of  a 
catheter  is  probably  the  essential  part,  it  will  start  into 
activity  as  if  the  ready  train  were  thus  lighted.  The 
term  *  surgical  kidney,'  so  generally  used  in  reference  to 
the  disease,  bears  witness  to  its  association  with  the  use 
of  instruments. 

Probable         Linking  the  secondary  renal  mischief  with  ammoniacal 

agency  of    Qr  putrid  urine,  and  having  regard  to  recent  researches 

poisonous  *  7  . 

organisms,  which  have  connected  the  lower  kinds  of  organic  life 
with  pysemia,1  it  is  worth  noting  that  the  condition  of 
urine  which  causes  the  disease  now  in  question  is  one  in 
which  vibriones  and  bacteria  abound;  but  considering 
the  different  circumstances  in  which  such  organisms 
appear  it  would  be  unsafe  to  draw  more  than  a  provisional 
inference  as  to  the  nature  of  the  virus  beyond  the  broad 
fact  that  it  is  associated  with,  and  apparently  dependent 
upon,  decomposition  of  urine. 

The  frequency  of  the  disease  after  the  introduction  of 
instruments  may  lead  to  a  surmise  which  must  have 
practical  influence,  that  the  essential  virus  is  capable  of 
being  conveyed  into  the  bladder  by  their  meair, 

Since  this  conjecture  as  to  the  origin,  or  at  least  an 
origin,  of  the  surgical  kidney  was  made  public,  Dr. 
Ferrier  has  published  some  experiments  which  corroborate 
it.  He  found,  as  indeed  had  before  been  observed,  that 
urine,  if  preserved  from  external  contamination,  might  be 
kept  without  putrefaction  for  an  indefinite  time,  but  that 
the  simple  contact  of  a  surface  not  freed  from  germs 2  was 
enough  to  initiate  the  putrefactive  process.  In  this  view 
the  ammoniacal  state  itself  is  due  to  contamination  from 
without.  Whether  this  be  so,  or  whether  urine  may 
become  ammoniacal  by  causes  acting  only  from  within,  as 
appears  not  improbable,  it  is  none  the  less  likely  that 

1  Dr.  Sanderson,  Pathological  Transactions,  vol.  xxiii.  p.  303. 

2  'Septicaemia  and  the  Catheter,'  by  Dr.  Ferrier,  British  Medical  Journal, 
April  1873. 
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the  especial  virus,  of  which  the  ammoniacal  urine  may  be 
only  the  vehicle,  may  be  introduced  by  such  means.  The 
practical  suggestion  as  to  the  invariable  carbolisation  of 
catheters  and  bougies  is  too  obvious  to  need  insistance. 

In  connection  with  the  pathology  of  the  disease  I  may  General 
briefly  sketch  the  symptoms,  drawing  chiefly  from  the  s-mPton 
cases  to  which  T  have  already  alluded.  The  disorder, 
particularly  when  the  abscesses,  as  is  too  often  the  case, 
are  widely  disseminated,  runs  a  rapid  and  fatal  course. 
The  patient  generally  dies  within  three  weeks  of  the  first 
symptom,  sometimes  within  a  few  days.  In  fourteen  cases 
in  which  the  dates  and  symptoms  were  carefully  recorded 
in  the  hospital  books  the  duration  of  the  complaint 
varied  from  two  to  eighteen  days.  As  an  example  of  its 
rapid  course  I  may  refer  to  an  old  woman  who  was 
brought  in  with  a  simple  fracture  of  the  thigh.  Two 
days  after  the  accident  she  became  unable  to  pass 
water.  A  catheter  was  used,  and  the  urine  found  to  be 
natural.  It  then  quickly  became  offensive  and  loaded 
with  mucus,  and  death  occurred  within  a  week  of  the 
injury,  three  days  after  the  urine  changed  its  character. 
Small  purulent  deposits  were  scattered  through  both 
kidneys. 

The  course  of  the  disease  resembles  that  of  pysemia, 
differing  from  it  in  the  usual  exemption  of  other  organs 
from  the  suppurative  process.  Thu  symptoms  are  general 
rather  than  local ;  they  point  to  contaminated  blood  rather 
than  to  disturbance  of  glandular  function.  Pain  in  the 
loins,  however,  sometimes  occurs ;  and  often  the  urine  is 
much  diminished,  or  even  for  a  time  nearly  suppressed. 
Shivering  happens  early  and  is  apt  to  be  often  repeated, 
and  is  sometimes  as  strongly  declared  as  in  the  case  of 
ague.  Febrile  symptoms  rapidly  follow,  with  typhoid 
prostration.  The  pulse  becomes  rapid  and  feeble,  the 
tongue  dry  and  brown,  the  appetite  absent.  Vomiting  is 
a  frequent  and  often  an  urgent  symptom.  Not  seldom 
hiccough  occurs,  and  sometimes  diarrhoea  or  profuse 
sweating.    The  countenance  becomes  anxious  and  haggard, 
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the  complexion  cadaverous  or  yellow,  and  possibly  with 
low  delirium,  the  patient  sinks  into  utter  prostration, 
unconsciousness,  and  death. 

Erysipelas  is  an  occasional  complication,  as  also  is  a 
condition  of  pulmonary  congestion  or  oedema  short  of  that 
which  results  in  pysemic  deposits. 

Dropsy  is  uniformly  absent,  as  in  the  case  of  pyaemia. 
Notinvari-        The  disease  is  not  always  fatal.    In  examining  the 
ably  fatal.  k0(jies  0f  persons  who  have  long  suffered  from  disease  of 
the  urinary  organs  it  occasionally  happens  that  there  are 
found  upon  the  kidneys  obvious  scars,  often  much  pig- 
mented, in  place  and  dimension  such  that  they  may  fairly 
be  attributed  to  ancient  abscesses.    Dr.  Wilks  tells  me 
that  he  has  made  the  same  observation,  and  a  case  of 
the  sort  was  related  by  Dr.  Moxon  in  the  twenty-third 
volume  of  the  '  Pathological  Transactions.' 
Perine-  As  complicating  the  less  rapid  forms  of  the  disorder 

sces^as11"  mus^  ^e  mentioned  perinephritic  abscess  from  perforation 
a  result.     of  the  capsule  of  the  kidney  and  discharge  into  the 
areolar  tissue. 

In  a  body  recently  examined  at  St.  George's  Hospital 
a  pint  of  pus  lay  outside  the  suppurating  kidney ;  and 
preparations  in  the  museum  of  St.  Mary's  Hospital  illus- 
trate a  case  in  which  a  vast  collection  of  pus  reaching 
from  the  diaphragm  to  the  groin,  pushing  forward  the 
bowels  and  infiltrating  the  lumbar  muscles,  had  the  same 
origin. 

By  the  courtesy  of  the  medical  staff  I  am  enabled  to 
give  the  particulars. 

A  man  named  Henry  Sherwood,  aged  fifty-four,  was  admitted 
under  Sir  James  Alderson.  After  having  had  stricture  for  many 
years  and  been  the  subject  of  continued  catheterisation  by 
himself  and  others,  he  found  a  tender  swelling  on  either  side  of 
the  umbilicus,  which  on  the  left  side  soon  disappeared,  but  on 
the  right  it  extended  into  the  iliac  and  lumbar  regions,  reaching 
from  the  ribs  to  the  crest  of  the  ilium,  where  it  gave  evidence  of 
fluctuation.  With  the  increase  of  the  swelling  there  was  much 
constitutional  disturbance,  obstinate  constipation,  and  an  inter- 
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A  boy,  ten  years  of  age,  had  paralysis  of  the  bladder  caused 
by  the  pressure  of  a  malignant  tumour  upon  the  nerves  in  front 
of  the  sacrum.  Notwithstanding  the  daily  use  of  a  catheter, 
the  urine  became  ammoniacal,  and  was  found  to  contain  ropy 
mucus  and  pus.  I  now  ordered,  three  times  a  day,  a  draught 
containing  twelve  minims  of  dilute  sulphuric  acid.  The  urine 
remaining  unaltered  by  the  remedy,  I  gradually  increased  the 
dose.  When  this  amounted  to  a  drachm  the  urine  became  acid. 
It  was  still  ropy,  and  evolved  ammonia  on  the  addition  of 
liquor  potassaB.  The  secretion  remained  acid  until  the  sulphuric 
was  experimentally  changed  for  citric  acid.  This  was  given 
three  times  a  day,  in  doses  beginning  with  ten  grains  and 
gradually  increased  up  to  half  a  drachm.  Under  this  the  urine, 
excepting  two  days  on  which  it  gave  an  acid  reaction,  was  con- 
stantly alkaline  and  increasingly  purulent. 

Dilute  hydrochloric  acid  in  half-drachm  doses  was  substituted 
for  the  citric  acid  without  any  apparent  acidifying  effect,  and  the 
same  statement  applies  to  dilute  nitric  acid  in  doses  of  forty-five 
minims.  In  short,  the  only  remedy  which  had  the  effect  of 
keeping  the  urine  acid  in  this  case  was  sulphuric  acid.1 

While  this  work  was  passing  through  the  press  I  have  had 
some  further  experience  in  this  matter  to  which  I  may  briefly  refer 
— at  the  same  time  that  the  subject  of  1  urinary  '  or  '  catheter  ' 
fever  has  been  regarded  by  others  from  a  new  point  of  view. 

There  are  two  points  which  I  could  enforce  did  space  suffice  : 
the  one  is  that  the  subjects  of  this  disease  will  sometimes  recover 
though  it  present  a  threatening  and  even  hopeless  aspect ;  the 
other  is  the  obscurity  of  the  symptoms  whence  it  may  be  supposed 
that  the  patient  has  some  other  lesion,  or  possibly  no  lesion  at  all. 
I  have  learned  that  however  unpromising  such  cases  may  be,  the 
prognosis  should  leave  a  way  of  escape.  We  know  that  the  marks 
of  this  mischief  are  sometimes  found  after  death  in  persons  who 
have  recovered  from  it.  And  with  regard  to  the  allied  condition, 
ordinary  pysemia,  it  may  equally  be  said  that,  however  large  the 
mortality  it  is  not  necessarily  fatal.  I  recently  saw  in  consulta- 
tion a  gentleman  advanced  in  years,  whose  official  position  made 
him  the  subject  of  many  inquiries.  He  had  had  a  severe  attack 
of  cystitis  sequent  upon  the  introduction  of  a  catheter,  as  I  was 

1  A  detailed  account  of  this  case  is  published  in  the  twenty-first  volume  of 
the  Pathological  Transactions,  p.  397. 
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told  by  some  irregular  practitioner.  He  had  purulent  and  alkaline 
urine,  remittent  fever,  rigors,  and  prostration,  of  pysemic  type 
and  most  unpromising  appearance.  A  near  relative  endeavoured 
pertinaciously,  but  without  success,  to  make  me  say  that  there 
was  no  possibility  of  recovery ;  I  did  not  discern  the  reason  of 
this  until  afterwards,  when  I  learned  that  the  patient  had  been 
placed  in  the  hands  of  a  homoeopath,  under  whom,  after  becoming 
worse,  and  as  was  thought  moribund,  he  eventually  recovered. 
Though  the  nature  of  the  disease  with  this  patient  had  not  been 
clearly  recognised  until  I  saw  him,  it  did  not  admit  of  doubt ; 
that  it  was  purulent  absorption  may  be  taken  as  certain,  and  no 
source  unconnected  with  the  urinary  organs  could  be  suggested. 
I  couid  mention  another  case  equally  the  subject  of  difficulty  for 
a  time,  in  which  the  diagnosis  was  confirmed  after  death. 

Case  illus-        Colonel  W  ,  about  sixty  years  of  age,  who  had  seen  serv- 

trating  ice  in  many  parts  of  the  world,  became  the  subject  of  medical 
of urVseptic  sPecu^a^on  *n  England.  He  was  thought  somewhat  vaguely  to 
abscess.  have  liver  disease,  or,  more  definitely,  gall  stones.  As  a  further 
symptom  he  became  unable  to  pass  water,  as  was  thought  from 
'  paralysis  of  the  bladder,'  though  he  had  no  paralysis  anywhere 
else  ;  and  needed  the  habitual  use  of  a  catheter.  After  some 
months  of  this  he  somewhat  gradually  broke  down.  He  became 
sallow,  not  distinctly  icteric,  had  habitual  feverishness  of  the 
remittent  type,  not  extreme,  with  irregular  rigors  and  sweatings, 
and  weakness  which  slowly  increased  to  prostration,  which  was 
attended  with  slight  delirium,  a  dry  tongue,  feeble  pulse,  and 
typhoid  aspect.  It  was  evident  that  he  was  going  to  die,  though 
not  evident  of  what.  The  favourite  hypothesis  was  that  he  had 
abscess  or  some  other  disease  of  the  liver — he  had  been  much 
abroad,  and  had  had  dysentery.  I  now  saw  the  patient  with  Dr. 
Latham,  of  Cambridge,  who  prepossessed  me  with  so  suggestive 
a  history  of  urinary  trouble  and  suppurative  fever,  that  I  went 
to  the  case  almost  with  a  foreknowledge  of  what  I  should  find. 
There  was  no  stricture,  but  no  power  of  relieving  the  bladder 
without  a  catheter.  The  urine  contained  a  large  quantity  of  pus 
of  vesical  character,  was  ammoniacal,  light  coloured,  and  of  low 
specific  gravity.  The  region  of  the  liver  presented  no  indication 
by  which  an  abscess  could  be  localised,  and  I  had  no  hesitation  in 
concluding  that  the  kidneys  were  the  seat  of  suppuration,  and  that 
of  the  disseminated  variety  and  of  '  uriscptic  '  origin.  Quinine 
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and  acids  were  given,  and  measures  taken  to  ensure  the  perfect 
emptying-  of  the  bladder,  but  he  rapidly  sank,  and  died  a  day 
or  two  after  my  visit.  Dr.  Latham  found  the  cortical  parts 
of  the  kidneys  to  contain  disseminated  abscesses,  which  varied 
from  the  size  of  a  pin's  head  to  that  of  a  small  horse-bean,  There 
was  nothing  wrong  with  the  pelvis  or  ureter.  The  inner  coat  of 
the  bladder  was  thickened  and  reticulated,  the  urethra  natural ; 
the  source  of  obstruction  and  of  the  whole  mischief  was  in  the 
prostate,  the  middle  lobe  of  which  was  enlarged  and  projected 
over  the  opening  of  the  urethra,  forming  a  sort  of  valve  which 
closed  it.    The  liver  was  healthy,  or  only  a  little  indurated. 

The  subject  which  the  preceding  cases  illustrate,  that  of  SirAndr< 
renal  suppuration  dependent  on  a  septic  influence  conveyed  by  Clark's 
the  urine,  has  recently  received  fresh1  interest  from  the  notice  catheter 
which  Sir  Andrew  Clark  has  given  to  what  he  terms  catheter  urinary 
fever,  an  old  disease  with  a  new  name.    According  to  this  ob~  L 
server  the  commencement  of  the  habitual  use  of  the  catheter,  or 
'  the  entrance  upon  catheter  life,'  as  he  phrases  it,  '  occasionally 
gives  rise  to  a  pernicious  fever,  which,  in  the  majority  of  instances, 
destroys  life,  and  sometimes,  without  the  intervention  of  any 
sensible  structural  change,  is  sufficient  to  account  for  death.'  In 
brief  there  is  a  *  catheter  fever '  which  kills  without  struc- 
tural change.    In  support  of  this,  Sir  Andrew  relates  from  his 
own  experience  two  instances  in  which  a  febrile  state,  the  same  1 
cannot  doubt  as  has  here  been  described  as  uriseptic,  followed 
upon  bladder  trouble  and  the  catheter,  in  one  of  which  there  was 
no  post-mortem,  and  in  the  other,  though  there  was  much  bladder 
mischief,  '  nothing  was  detected  in  the  kidneys  ;  '  and  quotes 
older  writers  by  whom  a  similar  fever  had  been  observed,  and  in 
some  cases  no  lesion  found. 

My  want  of  surgical  experience  does  not  allow  me  to  discuss 
the  evanescent  and  harmless  rigors  which  are  frequent  after  the 
use  of  the  catheter.  These  occur  irrespectively  of  renal  disease, 
and  have  been  generally  thought  to  be  of  nervous  origin.2  Sir 
Henry  Thompson  is  of  opinion  that  beside  these  nervous  rigors 
there  are  others  equally  transient  which  are  due  to  absorption  of 
urine  ;  and  this  appears  to  be  likely  enough  if  it  be  not  merely  the 
urine  which  is  absorbed,  but  some  active  septic  poison  of  which 

'  Proceedings  of  Medical  Society  of  London,  Dec.  17,  1883. 
-  Same  reference,  p.  llo. 
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it  is  the  vehicle.  Sir  Henry  farther  describes  a  recurrent  urin- 
ary fever  in  which  these  rigors  present  themselves  again  and 
again  at  irregular  intervals,  but  eventually,  after  perhaps  four 
or  five  attacks,  cease  to  recur,  and  leave  the  patient  convalescent. 
With  these  it  is  thought  that  the  kidneys  are  generally  impli- 
cated, though  not  made  clear  in  what  manner.  The  next  step 
is  to  the  fatal  and  persistent  fever  to  which  Sir  A.  Clark  refers 
as  neither  distinctly  ursemic  nor  distinctly  pysemic,  as  probably 
beginning  at  least  in  the  nervous  system,  and  as  unattended 
with  any  adequate  or  visible  organic  change.  On  this  point  I 
may  appeal  to  my  own  experience,  some  of  which  I  have 
related,  which  has  made  me  familiar  with  a  continuous  or 
remittent  fever,  which  is  generally,  though  not  always,  fatal, 
which  corresponds  clinically  with  Sir  A.  Clark's  description, 
and  pathologically  with  that  to  which  I  have  given  the  name 
uriseptic,  and  which  is  attended  with  the  scattered  renal  abscesses 
which  I  have  dwelt  upon  in  the  preceding  pages.  I  have  myself 
seen  no  instance  in  which  the  condition  has  lasted  and  proved 
fatal  and  nothing  been  found.  I  have  seen  cases,  though  it 
seems  presumptuous  to  draw  the  inference  which  would  fol- 
low, where  the  suppurative  condition  has  caused  characteristic 
symptoms,  and  been  clearly  displayed  with  the  microscope,  though 
it  was  so  sparingly  and  sparsely  evident  to  the  naked  eye  that  it 
has  narrowly  escaped  being  overlooked.  It  may  be  suggested, 
as  a  possibility,  that  the  special  poison  may  be  introduced  by  the 
kidneys,  without  these  organs  themselves  displaying  any,  or 
more  than  a  transient,  change.  If  this  be  so,  I  can  only  say  that 
it  has  not  fallen  within  my  experience. 

In  my  view,  therefore,  the  '  catheter  fever  ' — limiting  this  term 
to  severe  and  continued  disease — is  due  to  the  influence  of  septic 
poison  introduced  by  the  urine  in  the  manner,  and  with  the 
special  renal  changes,  which  have  been  sufficiently  described. 
It  is  not  ursemic  nor  is  it  fully  pyaemic,  though  between  it  and 
pyaemia  there  is  but  a  slight,  and  even  a  temporary  separation. 
The  disease,  as  has  been  sufficiently  shown,  is  most  apt  to  ensue 
where  the  kidney  and  its  tubes  have  been  dilated  by  preceding 
obstruction,  hence  the  significance  of  pale,  poor  urine  as  an  ante- 
cedent ;  but  it  may  come  on  with  a  previously  healthy  kidney.  It 
may  arise  quite  independently  of  the  catheter.  At  the  same 
time,  there  is  reason  to  believe  that  the  use  of  this  instrument 
often  supplies  the  starting  point,  probably  by  way  of  inoculation. 
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current  attack  of  erysipelas  of  the  face.    He  died,  sensible  to  the 
last,  eleven  weeks  after  the  first  appearance  of  the  swelling. 

It  was  found  that  a  collection  of  brownish  blood-tinged  pns, 
amounting  to  not  less  than  forty  ounces,  lay  behind  the  right 
kidney  in  connection  with  the  surrounding  fat,  and  reached  from 
the  diaphragm  to  the  groin,  pushing  forwards  the  cascum  and 
colon,  and  infiltrating  the  lumbar  muscles. 

Another  abscess,  holding  about  ten  ounces,  lay  immediately  in 
front  of  the  spine. 

The  right  kidney  was  converted  at  its  lower  end  into  a  mass 
of  small  abscesses,  some  of  which  projected  from  the  surface, 
and  one  in  particular  had  broken  through  the  capsule  into  the 
surrounding  loose  tissue,  and  was  in  communication  with  the 
smaller  abscess,  which  it  had  evidently  oiiginated.  The  larger 
abscess  could  not  be  traced  to  the  kidney  in  the  same  direct 
manner,  but  there  could  be  no  doubt  of  its  renal  origin. 

The  left  kidney  contained  a  small  abscess  towards  its  lower 
end,  which  had  penetrated  the  capsule,  and  was  in  communica- 
tion with  six  or  seven  ounces  of  pus  which  lay  outside. 

The  bladder  was  distended  with  clear  urine,  its  coats  were 
thickened,  there  was  an  old  stricture  of  the  urethra,  and  enlarge- 
ment of  the  prostate. 

The  condition  of  urine  to  which  the  renal  abscesses  in  this 
case  were  probably  due  had  before  death  yielded  to  treatment. 
The  chronic  nature  of  the  attack  may  be  associated  with  the 
partial itj*  of  the  renal  suppuration ;  the  greater  part  of  each 
kidney  had  escaped.  The  case  is  remarkable,  both  in  the  cause 
and  in  the  amount  of  the  surrounding  suppuration.1 

The  treatment  of  the  established  disease  may  be  briefly  Treatment, 
described  as  that  of  pyaemia,  upon  which  it  is  not  needful 
to  dwell.  When  the  suppuration  has  taken  a  general 
hold  of  the  renal  structure  there  is  probably  little  chance 
of  recovery,  though  this  may  follow  the  slighter  or  more 
limited  forms.  The  symptoms  are  mainly  those  of  septi- 
caemia, and  our  efforts  called  for  to  obviate  death  by  the 
attendant  febrile  prostration. 

Quinine  and  alcohol  are  largely  needed,  as  well  as 

1  The  right  kidney  is  preserved  at  St.  Mary's  Hospital.  The  above  par- 
ticulars were  obtained  from  the  hospital  records.  The  examination  was  made 
by  the  late  Mr.  Gascoyen. 


056 


ABSCESS   OF  KIDNEY. 


Chap.  I. 


special  remedies  to  relieve  special  symptoms.  The  vomit- 
ing so  often  present  may  be  controlled  by  ice  and  creasote, 
while  active  purgatives  are  often  called  for  by  obstinate 
constipation,  and  it  appears  that,  especially  when  the 
urine  is  much  reduced  in  quantity,  the  general  state  of  the 
patient  improves  under  their  operation. 

It  is  sufficiently  clear  with  regard  to  this  disorder  that 
our  efforts  must  be  directed  rather  to  prevention  than 
cure ;  and  our  knowledge  of  the  conditions  under  which 
it  arises  is  encouraging  in  this  respect. 
Preven-  The  frequent  appearance  of  the  disease  after  the  use 

of  instruments  makes  it  imperative  never  to  do  so  without 
antiseptic  precautions.  The  association  of  the  disease 
with  vesical  inflammation,  and  the  admixture  of  its  pro- 
ducts with  the  urine,  must  furnish  a  warning  to  both 
surgeon  and  physician,  which  the  latter  may  take  as  an 
indication,  in  cases  of  paralysis  and  prostration,  to  en- 
sure the  regular  and  complete  emptying  of  the  bladder. 
It  is  necessary  to  have  regard  to  the  conclusion  that 
the  disease  is  produced  not  simply  by  cystitis,  but  by 
septic  changes  consequent  upon  it,  which  are  associated, 
as  it  seems  invariably,  with  an  ammoniacal  state  of 
urine.  If  therefore  this  can  be  prevented,  so  may  be  the 
disease. 

Injections.  Next  to  the  proper  evacuating  of  the  bladder,  the 
greatest  service  in  the  prevention  of  ammoniacal  decom- 
position may  be  rendered  by  acid  injections  into  it,  of 
which  I  have  found  one  containing  nitric  acid  and 
quinine — 15  drops  of  dilute  nitric  acid,  10  grains  of 
quinine,  and  10  ounces  of  water — to  give  the  best  results. 
The  bladder  may  be  washed  out  with  this  daily  or  less 
often.  Towards  the  same  end  acids  may  be  given  by  the 
Use  of  mouth.  The  mineral  acids  are  more  efficacious  than 
mineral  benzoic  or  any  of  the  ordinary  vegetable  acids,  and  of 
the  mineral  acids  I  have  got  more  decided  results  from 
sulphuric  than  from  the  others.  But  perhaps  nitric  or 
nitro-hydrochloric  are  not  greatly  less  effective  in  acidifi- 
cation, and  may  be  preferable  in  other  respects. 
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Perhaps  the  smaller  degrees  of  the  remittent  or  recurrent  fever 
which  follow  the  catheter  are  produced  by  smaller  doses  of  the 
poison.  This  seems  more  likely  than  that  a  condition  as  persist- 
ent as  even  these  smaller  forms  are  said  to  be  should  be  pro- 
duced by  a  nervous  impression. 
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CHAPTER  II. 
PYELITIS. 

Pyelitis  is  inflammation  of  the  membrane  of  the  pelvis 
of  the  kidney ;  it  should  not  be  confused,  as  it  often  is, 
with  the  disseminated  suppuration  of  the  renal  substance 
which  may  be  associated  with  it  or  may  occur  independ- 
ently.   Pyelitis  is  chiefly  known  as  a  consequence  of 
Commonly  other  diseases  and  the  immediate  cause  of  many  of  their 
to^thtr^   symptoms.    It  is  considered  in  connection  with  stone  and 
diseases     tubercle,  and  referred  to,  perhaps  sufficiently,  as  the  result 
ditions.      of  malignant  growths,  parasites,  and  poisons  of  the  type 
of  cantharides. 

As  produced  by  retention  of  urine  and  the  cystitis  as- 
sociated with  it,  pyelitis  has  a  large  importance,  already 
accorded  to  it,  as  a  frequent,  but  not  necessary,  inter- 
mediary between  those  conditions  arid  the  disseminated 
renal  suppuration  which  they  give  rise  to.  It  is  further 
taken  into  question  as  the  common  first  stage  of  perine- 
phritic  abscess,  and  is  regarded  as  originating  in  so  many 
different  ways,  and  producing  so  large  a  variety  of  results, 
that  little  can  be  said  separately  concerning  it  which 
would  not  involve  useless  iteration. 

The  pelvis  of  the  kidney  is  not  quick  to  inflame,  though 
under  such  irritants  as  have  been  mentioned  it  may  do 
so  somewhat  intensely,  and  give  issue  to  discharges  so 
profuse  and  persistent  as  to  cause  death  by  exhaustion, 
with  the  intervention  either  of  hectic  or  of  lardaceous 
disease. 

Local  Under  recent  irritation  the  pelvis  of  the  kidney  may 

changes.     become  highly  injected,  spotted  with  ecchymoses,  and 
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coated  with  soft,  false  membrane,  which  may  have  almost 
diphtheritic  separability.  I  have  seen  a  very  distinct  false  False 
membrane  in  this  situatiuii  as  the  result  of  tinctura 
lyttse  medicinally  given.  The  woodcut  at  p.  793  shows 
a  well-marked  separable  membrane  formed  upon  the 
pelvis  as  the  result  of  tubercular  disease ;  the  membrane 
is  seen  to  occupy  the  infundibulum,  and  had  partially 
obstructed  the  ureter,  as  the  consequent  dilatation  shows. 
This  result,  however,  of  pelvic  inflammation  is  not  one  of 
the  most  common.  As  the  condition  becomes  chronic  it 
is  usually  marked  by  the  white  opacity  which  is  so  often 
associated  with  the  production  of  pus,  varied,  if  the 
disease  be  tubercular,  with  much  roughening,  ulceration, 
and  thickening  of  the  pelvis ;  it  is  not  necessarily 
accompanied  with  dilatation,  though  the  two  conditions 
occur  together  far  more  often  than  either  separately, 
owing  to  the  frequency  with  which  causes  of  pyelitis 
are  causes  also  of  obstruction  to  the  pelvic  exit.  The  Dilatation, 
forms  and  results  of  pelvic  dilatation  have  been  further 
referred  to  in  connection  with  stone  and  perinephritic 
abscess. 

Occasionally  the  suppurating  cavity  will  become  closed, 
cease  to  stretch,  and  the  secretion  stop  apparently  be- 
cause there  is  no  room  for  more ;  that  which  there  is 
becoming  reduced  by  time  and  absorption  to  little  more  Obsoles- 
than  its  mineral  residuum.  The  kilney  may  be  converted 
by  this  process  into  a  partitioned  cyst,  of  which  the  walls 
consist  of  little  more  than  fibrous  tissue,  and  remain  as 
harmless  as  useless.  An  example  of  this  result,  from  the 
museum  of  St.  Bartholomew's  Hospital,  is  represented  in 
the  woodcut.  Of  the  kidney  little  remains  but  a  shell  of 
fibrous  tissue,  which  contains  a  substance  like  mortar, 
consisting  chiefly  of  phosphate  of  lime,  with  a  small 
admixture  of  carbonate  of  lime  and  animal  matter.  ]t 
was  found  in  the  body  of  a  woman  who  died  at  the  age  of 
sixty-two,  having  for  twelve  years  before  had  no  sign  of 
renal  disease. 

The  septa  of  such  cysts  have  become  calcified,  and 
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true  bone  has  been  found  in  them,  as  in  an  instance 
recorded  by  Dr.  Roberts. 

.  Little  remains  to  be  said  except  to  indicate  one  or  two 
causes  of  pyelitis  which  do  not  find  place  elsewhere,  and 
to  refer  to  some  results  of  it  which  may  be  attributed 
rather  to  itself  than  to  the  diseases  with  which  it  may  be 
associated. 

The  lesser  degrees  of  pyelitis,  more  often  evident  after 


Kidney  converted  into  bag  of  earthy  matter,  as  the  result  of  pyelitis. 

death  than    during  life,  may  ensue  upon  almost  any 
Results      change  in  the  urine,  more  especially  if  it  be  alkaline, 
urinary      Advanced  albuminuria  and  diabetes  may  be  thus  accom- 
changes.     panied,  though  usually  to  an  unimportant  extent.  With 
regard  to  chyluria,  I  have  recently  seen  an  instance  in 
which  this  disease,  contracted  in  India  by  a  boy  at  the 
age  of  four,  was  found  to  have  been  succeeded  at  the  age 
of  seven  by  a  profuse  and  constant  discharge  of  pus,  pre- 
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sumably  from  the  pelvis ;  the  urine  retained  its  acidity, 
and  there  was  a  total  absence  of  bladder  symptoms. 
This  discharge  continued  under  observation  for  a  year 
and  a  half ;  I  then  lost  sight  of  the  child  for  three  years, 
at  the  end  of  which  time  the  urine  was  natural  and  the 
child  well.  Whether  in  connection  with  urinary  change 
or  the  extension  of  vesical  inflammation,  pyelitis  often 
takes  place  in  connection  with  stricture,  stone  in  the 
bladder,  and  paralysis,  together  with  the  disseminated 
suppuration  which  has  been  considered  elsewhere.  And 
often  when  this  graver  complication  has  not  been  induced 
pyelitis  alone,  or  accompanied  only  with  inflammation  of 
the  bladder,  may  ensue  from  the  same  causes,  any,  to  wit, 
which  involve  retention  and  decomposition  of  urine — 
diseases  and  injuries  of  the  nervous  system,  typhus,  and 
all  other  states  attended  with  inaction  of  the  bladder, 
whether  from  paralysis  or  prostration. 

When  thus  uncomplicated,  this  disease  is  transient,  if 
the  cause  is  so,  and  has  little  clinical  importance. 

It  may  be  observed  in  passing  that  pyelitis,  unattended 
with  disseminated  suppuration,  does  not  give  rise  to  the 
signs  of  septic  absorption,  resembling  those  of  pyaemia, 
which  belong  to  the  latter  disease,  though  it  may  produce 
results,  as  will  presently  be  seen,  allied,  though  dissimilar. 
The  failure  to  mark  the  distinction  between  the  two  con- 
ditions has  caused  much  confusion. 

Apart  from  urinary  changes,  gout,  gonorrhoea,  and 
apparently  pregnancy,  have  definite  place  as  causes  of 
pyelitis.  With  gout  and  gonorrhoea  the  inflammation 
creeps  from  the  bladder  up  one  or  both  ureters — if  both, 
often  successively  rather  than  simultaneously — and  so 
reaches  the  cavity  of  the  kidney.  Gouty  inflammation  F  roragout. 
of  the  bladder,  with  its  distressing  frequency  and  some- 
times intolerable  pain,  the  urine  first  highly  acid  and  then 
purulent,  is  a  phase  of  the  constitutional  disease  which 
has  received  little  notice,  though  sufficiently  striking. 
It  would  seem  that  the  pelvis  of  the  kidney  may  be  simi- 
larly affected  in  sequence  to  it.    I  saw,  with  Dr.  Baber, 
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a  lady  between  sixty  and  seventy  years  of  age,  the  mem- 
ber of  a  gouty  family,  though  never  herself  the  subject 
of  gout  in  any  ordinary  form.    After  exposure  to  the 
severe  cold  of  January  1881,  together  with  the  mental 
shock  attendant  upon  the  partial  destruction  of  her  house 
by  the  explosion  of  a  boiler,  she  had  severe  cystitis,  con- 
stant vesical  pain,  incessant  micturition,  and  the  pass- 
ing of  highly  acid  scanty  urine,  loaded  with  lithates  and 
containing  pus.    After  about  a  fortnight  the  pain  and 
tenderness  passed  up  the  course  of  the  left  ureter,  and 
became  fixed  in  the  position  of  the  left  kidney ;  a  week  or 
two  later  precisely  the  same  process  took  place  with 
regard  to  the  right  ureter  and  kidney.    It  was  next 
found  that  the  pain  in  the  right  side  was  enhanced  when 
the  patient  turned  upon  her  face,  a  tumour  at  the  same 
time  falling  forwards  from  the  loin,  possibly  a  kidney 
dilated  as  the  result  of  pyelitis.    She  had  never  passed 
stone  or  gravel. 

From  gon-  I  have  more  than  once  recognised  a  similar  ascending 
inflammation  as  the  result  of  gonorrhoea,  cystitis  being 
succeeded  by  pain  along  the  ureters,  and  that  by  pain  of 
a  more  lasting  character,  together  with  deep  tenderness 
in  the  position  of  both  kidneys,  the  urine  containing  pus 
but  giving  no  evidence  of  disease  of  the  renal  sub- 
stance. 

Ofpuer-  A  form  of  renal  colic,  preceded  by  chill  and  fever,  and 

origin  regarded  as  pyelitis,  has  been  described  as  occurring  in 
the  puerperal  state.  The  urine  is  said  to  be  albuminous, 
and  to  contain  such  epithelium  as  the  pelvis  affords.  I 
have  known  severe  renal  colic  at  the  close  of  pregnancy 
to  be  succeeded  and  explained  by  the  abundant  escape  of 
gravel.  The  pyelitis  of  pregnancy,  if  there  be  any,  apart 
from  such  irritation  has  nothing  in  common  with  the 
suppurative  extension  known  to  occur  after  delivery,  and 
produce  perinephritic  abscess. 

The  general  symptoms  of  pyelitis,  independently  of 
those  of  the  disease,  whatever  it  be,  which  has  given  rise 
to  it,  may  be  briefly  indicated. 
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Pain  may  travel  up  the  ureters,  as  In  the  cases  referred  General 
to,  and  become  fixed  in  the  lumbar  regions,  as  dull  or  symp  °ms" 
weighty;  but  in  many  instances  and  for  long  periods 
there  is  no  pain  at  all,  or  only  what  must  be  attributed  to 
the  disease  in  which  the  pyelitis  has  arisen.  If  the  exit 
is  free  there  will  be  no  such  tumour  as  can  be  appreciated 
from  without,  except,  as  sometimes  in  the  case  of  tubercle^ 
the  original  disease  be  attended  with  this  degree  of  tu- 
mefaction. If  the  ureter  be  closed  the  swelling  may  be 
felt  from  before  and  behind,  more  often  as  a  small  than 
as  a  large  renal  tumour.  Such  are  detailed  too  fully 
elsewhere  to  need  description  here.  There  may  be  at 
the  beginning  a  discharge  of  mucus  or  of  blood,  and 
the  latter  may  be  repeated  at  intervals  throughout 
the  course  of  the  disease,  particularly  if  associated  with 
stone,  and  sometimes  if  with  tubercle.  More  charac-  Changes  in 
teristic  is  the  persistent,  or  persistently  recurring,  dis- 
charge of  pus  with  the  urine,  together  with  evidence  that 
it  is  derived  from  the  pelvis,  or,  what  may  be  equivalent, 
that  it  is  not  derived  from  the  bladder.  If  the  exit  is 
unimpeded  the  pus  is  £  laudable '  and  inoffensive ;  on 
standing,  it  separates  somewhat  abruptly  from  the  urine, 
which  retains  its  acidity.  It  has  been  stated  so  fre- 
quently that  a  discharge  from  the  pelvis  of  the  kidney  can 
be  distinguished  by  the  epithelial  cells  which  are  shed 
with  it  that  I  almost  hesitate  to  assert,  what  I  have  taken  Pel 
some  trouble  to  ascertain,  that  there  are  no  characters  by 
which  detached  cells  of  pelvic  epithelium  can  be  positively  tinguish- 
recognised,  however  practicable  it  might  be  to  distinguish 
the  pelvic  membrane  could  it  be  seen  in  mass. 

Roberts  describes  the  epithelium  shed  as  the  result 
of  pyelitis  as  being  'very  irregular,  spindle-shaped, 
tailed,  three-cornered,  elongated,  rudely  circular,  etc.,' 
and  as  thus  affording  certain  evidence  of  its  origin.  It 
will  be  seen,  however,  that  these  varieties  of  form,  even 
to  the  6  etc.,'  are  equally  characteristic  of  vesical  disease. 
Ebstein  in  £  Ziemssen's  Cyclopaedia,'  describes  the  pelvic  epi- 
thelium as  characteristic  in  virtue  of  its  shapes — 4  flattened, 


irie 


664 


PYELITIS. 


Chap.  II. 


phosphate. 


laminated,  and  caudate ' — terms  equally  applicable,  as  the 
annexed  woodcut  will  show,  to  epithelium  derived  from 
other  parts  of  the  urinary  tract.1 
Urine,  Often,  as  the  result  of  pyelitis,  the  urine  may  be 

ack^may    fc^id  ^rom  t'ne  presence  of  putrescent  purulent  matter 
be  foetid,     and  still  be  acid.    The  alkalinity  of  the  discharge  from 
the  diseased  kidney  is  overpowered  by  the  acidity  of  the 
normal  urine  from  the  healthy  one.    Had  the  decompo- 
sition taken  place  in  the  bladder  it  would  have  affected 
all  the  urine  alike  and  made  it  ammoniacal  throughout 
had  it  proceeded  to  any  extent.    Another  indication  of 
and  con-     pyelitis  which  admits  of  a   similar  explanation  is  the 
tain  erys-   presence   in  acid  urine   of  triple  phosphate  crystals, 

tnLs  ot 

triple  which  in  these  circumstances  often  show  signs  of 
superficial  solution,  from  their  exposure  to  acid  urine 
after  their  formation  necessarily  in  alkaline.    The  urine 

1  In  view  of  the  localisation  of  disease  by  the  urinary  deposit,  it  is 
necessary  to  ascertain  how  far  the  epithelium  from  each  part  of  the  tract  can 
be  distinguished.  The  accompanying  woodcut  shows  the  varieties  of  cells 
which  were  obtained  from  each  part  of  the  urinary  course  in  a  succession  of 
individuals  not  the  subjects  of  urinary  disease.  The  results  are  not  valueless, 
but  perhaps  disappointing  ;  they  amount  to  this  :  The  solid  polygonal  figures 
of  the  renal  epithelium,  of  small  and  uniform  size,  can  be  easily  recognised  ; 
diseases  in  which  they  are  abundantly  shed  are  commonly  evident  enough 
without  them.  Between  the  pelvis  and  the  ureter  no  distinction  can  be  made 
with  certainty ;  both  abound  with  club-shaped  and  tailed  cells,  and  yield  also 
others  variously  squared,  rounded,  and  flattened,  but  none  which  are  distinctive 
of  either  situation.  In  the  bladder  are  abundant  club-shaped  fusiform  and 
rhomboidal  cells,  not  to  be  distinguished  from  those  which  belong  to  the  pelvis 
and  ureter,  and  others  which  are  more  significant,  though  perhaps  none  which 
are  absolutely  limited  to  this  organ.  The  most  characteristic  cells  are  large 
and  numerously  scooped  for  adaptation  with  smaller  cells  below ;  these  are  not 
often  to  be  recognised  in  morbid  discharges,  but  must  be  accepted  as  valuable 
indications  when  they  are.  Besides  these  are  other  cells,  the  like  of  which  are 
to  be  found  in  other  situations,  but  when  large,  well  marked,  and  numerous, 
may  be  generally  reckoned  as  vesical.  These  are  large,  rolling  globes  or 
spheroids,  with  a  well-marked  outline  and  usually  a  single  nucleus.  The 
urethra  may  yield  cells  of  many  sorts,  some  globular  and  coherent,  probably  of 
glandular  origin,  others  flattened,  spindle-shaped,  and  of  solid  polygonal  shapes. 
When  many  strongly  marked  squamous  cells  are  to  be  seen,  particularly  if 
they  are  imbricated,  they  may  be  attributed  to  the  vagina.  It  is  to  be  noted 
that  some  of  the  vaginal  cells  in  the  woodcut  were  obtained  from  the  bodies  of 
children,  and  are  smaller  and  less  strongly  marked  than  at  more  advanced 
ages. 
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of  pyelitis  is  often  peculiarly  disgusting,  redolent  rather 
of  sulphuretted  hydrogen  than  ammonia,  or  distinctly 
of  both.  The  urine  of  bladder  disease  is  more  simply 
ammoniacal. 

The  discharge  thus  foetid  is  apt  to  intermit  completely 
or  partially,  being  retained  and  decomposing  in  the  cavity. 
When  it  appears  it  may  present  to  the  microscope  a  mere 
shapeless  debris,  from  which  all  corpuscular  shape  has  dis- 
appeared. The  collection  and  decomposition  of  the  urine 
in  the  pelvis  is  sometimes  attended  with  signs  of  blood- 
poisoning-,  different,  however,  from  those  which  proceed 
from  disseminated  suppuration.  With  the  latter  the 
symptoms  have  a  pysemic  type,  with  fever  at  best  remit- 
tent, and  often  with  a  jaundiced  skin.  With  pyelitis 
there  are  fever  and  eruption,  but,  as  far  as  I  have  seen,  no 
jaundiced  or  pyasmic  tint.  The  fever  and  eruption  are 
both  transient,  the  fever  often  without  eruption,  but  the 
eruption  seldom  without  some  degree  of  fever.  Febrile 
attacks  with  a  temperature  up  perhaps  to  104°  may  come 
on,  last  for  a  longer  or  shorter  time,  and  then  pass  away 
completely.  These  are  usually  without  organic  change, 
but  sometimes  associated  with  a  degree  of  pneumonia. 
The  eruption  which  presents  itself,  though  by  no  means 
regularly,  as  the  result  of  pyelitis  is  usually  to  be  classed 
as  erythema,  at  least  it  consists  of  little  more  than  injec- 
tion of  the  skin,  without  the  separation  of  serum  or  pus. 
This  may  occur  in  vivid  spots  or  blotches,  the  latter  often 
confluent.  They  occur  mostly  on  the  face,  but  occasionally 
on  the  trunk.  The  eruption  may  somewhat  resemble 
that  of  measles,  or  more  often  of  what  is  called  German 
measles.  It  sometimes  presents  itself  as  herpes,  the 
blotches  being  succeeded  by  the  characteristic  vesicles. 

The  course  and  duration  of  pyelitis  vary  as  widely  as 
its  causes,  and  cannot  be  considered  but  in  connection 
with  them.  When  from  stone,  the  disorder  is  indefinite 
in  length,  and  may  intermit  completely  for  considerable 
spaces.  When  from  tubercle,  it  is  more  brief ;  the  dis- 
charge is  constantly  present  while  itlasts  ;  if  it  ceases  the 
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cessation  is  final.  Among  the  results  of  the  disease  the 
larclaceous  change  takes  a  prominent  position,  though  as  ajs0  are 
death  may  be  brought  about  independently  of  it  by  fever  results, 
and  hectic,  or  may  ensue  upon  rupture  into  the  perito- 
neum, into  the  bowel,  or  externally  in  modes  which  are 
considered  in  relation  to  stone,  tubercle,  and  perinephritic 
abscess.  Uraemia  is  not  a  consequence  of  pyelitis, 
though  it  may  ensue  from  many  of  the  disorders,  ob- 
structive or  destructive,  with  which  pyelitis  may  be  as- 
sociated. 

To  show  the  chronicity  or  tolerance  of  the  disease,  I 
may  refer  to  a  young  lady  now  (1882)  fifteen  years  of  age, 
and  in  fair  general  health,  who  has  been  under  my  care 
with  it  for  eleven  )  ears.  The  cause  is  probably  stone.  The 
urine  is  never  quite  free  from  discharge,  the  quantity  and 
foetor  of  wdiich  are  exasperated  at  irregular  intervals. 
There  have  been  occasional  attacks  of  fever  and  eruption 
such  as  have  been  described,  and  the  character  of  the  dis- 
lodged epithelium  was  such  at  least  as  to  exclude  a  vesical 
origin.  That  it  was  not  from  the  vagina  was  not  equally 
certain.  Occasionally,  particularly  after  increased  exer- 
cise, the  urine  displaced  translucent  flakes  like  bran  or 
very  minute  fragments  of  silver  paper.  These  consisted 
of  masses  of  flat  epithelial  scales,  placed  with  some  regu- 
larity, and  crossed  here  and  there  with  lines  of  fibrous 
tissue.  This  patient  apparently  owed  her  endurance  of 
the  disease  to  quinine,  mineral  acid,  and  frequent  change 
from  London  to  the  country  or  seaside. 

The  treatment  of  pyelitis  resolves  itself  into  the  treat-  Treatment 
ment  of  stone,  tubercle,  and  gout,  together  with  the  cor- 
rection of  alkalinity  and  fcetor  in  the  urine,  and  the  com- 
pensation of  exhausting  discharge.  No  process  of  counter- 
irritation  has  found  support  by  my  experience ;  indeed 
the  disorder  is,  as  a  rule,  too  deep  to  be  benefited  by  any 
local  treatment.  Where  the  urine  has  been  persistently  or 
occasionally  alkaline,  or  even  where  it  has  been  only  re- 
duced in  acidity,  I  have  found  the  greatest  use  in  nitro-  jflnepai 
muriatic  acid,  together  with  quinine  and  other  tonics,  acids. 
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Where  it  is  foetid,  and  a  source  of  mischief  by  its  reten- 
tion and  absorption,  I  have  thought  decided  benefit  to 
ensue  from  the  administration  of  creasote.  It  is  more  easy 
to  recognise  the  effect  of  this  antiseptic  upon  foetid  dis- 
charges of  many  kinds  than  to  explain  the  transmission 
of  it  as  such  to  the  place  in  question.  When  the  dis- 
charge is  chronic  and  exhausting,  much  may  be  done  by 
liberal  diet,  quinine,  iron,  and  change  of  air,  especially 
to  such  seaside  places  as  are  reputed  'bracing.'  Where 
pyelitis  is  conjoined  with  obstruction  of  the  outlet  and 
has  led  to  so  much  accumulation  of  pus  as  to  cause  bulg- 
ing in  the  loin,  the  question  of  puncture  or  incision  from 
that  surface  may  be  entertained ;  but  I  think  it  is  gene- 
rally safest  to  wait  until  the  matter  has  worked  through 
its  renal  investment  and  presented  in  the  back,  and  even 
then  until  it  is  nearly  subcutaneous  rather  than  to  seek 
for  it  deeply.  The  consideration  of  this  question  belongs 
to  the  subject  of  perinephritic  abscess. 
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CHAPTER  III. 
SUPPURATIVE  PERINEPHRITIS, 

If  the  terms  perinephritis  and  perinephric  abscess  were 
confined,  as  in  strictness  they  might  be,  to  abscess  or  in- 
flammation beginning  in  and  essentially  belonging  to 
the  renal  circumference,  there  wonld  be  little  to  add  to 
what  is  to  be  found  under  several  headings  of  renal 
abscess,  stone,  and  tubercle.  But  though  in  the  large 
majority  of  cases  suppuration  cn  the  outside  of  the 
kidney  is  directly  produced  by  suppuration  within  it, 
yet  there  are  enough  cases  in  which  this  is  not  so  to 
make  it  necessary  to  refer  to  perinephritis  independently 
as  well  as  in  its  relation  to  renal  disease. 

Irrespectively  of  its  origin,  pus,  issuing  from  the  Eolations 
kidney  or  formed  in  contact  with  its  surface,  commonly  extTrnalto 
remains  behind  the  peritoneum,  burrowing  among  the  kidney, 
deep  muscles  and  fascise  of  the  lumbar,  pelvic,  and  cru- 
ral regions.  An  abscess  of  extra-renal  origin  more  often 
begins  behind  the  kidney  than  in  front  of  it,  and  thus 
has  this  organ  between  itself  and  the  serous  cavity : 
the  same  will  of  course  happen  should  a  renal  abscess 
open  posteriorly.  If  it  break  anteriorly  it  may,  as  in  a 
case  related  in  Chapter  XIII.,  penetrate  the  peritoneum 
directly  and  set  up  fatal  peritonitis ;  but  even  when  thus 
escaping  from  the  front  this  result  is  not  inevitable,  for 
the  matter  may  either  lift  up  the  peritoneum  and  spread 
laterally  behind  it,  or  in  perforating  it  may  become  so 
circumscribed  by  adhesions  that  the  abscess  is  as  good  as 
post-peritoneal,  though  not  actually  so. 

The  capsule  of   the  kidney  itself  often  displays  a 
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remarkable  power  of  confining  matter  within  it.  There 
is  a  preparation  at  the  College  of  Surgeons  in  which  at 
least  half  a  pint  of  matter  had  collected  between  the 
capsule  and  the  gland,  which  retain  but  few  points  of 
contact. 

The  fat  and  cellular  tissue  around  the  kidney  are 
in  close  apposition  with  the  muscles  of  the  back,  and 
not  separated  from  the  origin  of  the  psoas  muscle, 
the  structures  behind  the  iliac  fascia,  the  sacro-sciatic 
foramen,  or  the  course  of  the  great  vessels  from  the  trunk 
to  the  thigh.  Pus  will  easily  traverse  areolar  and 
muscular  tissues,  but  penetrates  fasciae  and  membranes 
with  difficulty.  It  thus  readily  crosses  the  lumbar  region, 
or,  taking  advantage  of  natural  channels,  passes  down 
the  psoas  muscle  to  the  inguinal  region,  or  with  the 
blood-vessels  to  the  front  of  the  thigh,  or  through  the 
sacro-sciatic  foramen,  to  appear  upon  the  gluteal  surface. 

The  passage  of  such  matter  down  the  psoas  muscle  is 
of  interest  in  relation  to  diagnosis.  It  is  usually  accom- 
panied with  flexion  of  the  thigh,  a  symptom  which  may 
therefore  be  produced  by  disease  of  renal  origin  as  well  as 
by  disease  of  the  spine.  I  published  a  case  many  years 
ago  in  the  6  Pathological  Transactions,'  1  in  which  a  psoas 
abscess  had  taken  its  origin  in  tubercular  disease  of  the 
kidney,  and  have  since  known  the  same  result  to  ensue 
from  suppuration  arising  in  stone.2 

Another  mode  of  exit  which  is  comparatively  frequent 
is  by  the  bronchial  tubes.  Matter  of  renal  as  of  hepatic 
origin  often  passes  upwards.  It  enters  the  muscular 
laminse  of  the  back  and  readily  spreads  between  them, 
thus  passing  behind  the  diaphragm  into  the  root  of 


1  Pathological  Transactions,  vol.  xvi.  I860,  p.  175. 

2  See  Chapter  XIII.  As  touching  the  relationship  between  urinary  and 
psoas  disease,  I  may  mention  that  there  is  a  preparation  at  King's  College  in 
which  there  has  been  a  reversal  of  the  process  here  described.  An  ordinary 
psoas  abscess  has  discharged  itself  into  the  ureter,  the  matter  from  this 
source  thus  escaping  by  the  urinary  channels.  So  far  the  symptoms  of  renal 
were  produced  by  psoas  abscess. 
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one  of  the  lungs,  commonly  evading  the  pleura  and  pene- 
trating the  lower  part  of  the  lung  directly.  By  this 
means  localised  pneumonia  has  been  set  up,  and  not 
infrequently  the  pus  has  found  its  way  into  one  of  the 
bronchi  and  so  been  coughed  up. 

It  has  been  known  also  to  be  discharged  by  ulceration 
into  the  vagina,  into  the  bladder,  and  through  the 
prostate  into  the  urethra.1  The  greatest  variety  of  exit 
is  presented  by  abscesses  of  calculous  origin.  These  have 
been  known,  as  detailed  elsewhere,  to  discharge  them-  and  else- 
selves  superficially  upon  the  loin,  the  gluteal  region,  the  * ltre' 
groin,  the  thigh,  to  enter  the  peritoneal  cavity,  the 
ascending  transverse  and  descending  colon,  the  duodenum, 
the  stomach,  and  the  bronchial  tubes. 

The  commonest  issue  is  upon  the  back,  where  a  wide  Discharge 
brawny,  doughy,  or  boggy  surface,  possibly  erysipelatous 
or  phlegmonous,  presents  itself  between  the  last  rib  and 
the  crest  of  the  ilium.  The  hands  before  and  behind  the 
renal  position  may  distinctly  appreciate  a  fulness  in  it 
which  will  not  move  with  respiration,  as  it  might  were  it 
connected  with  the  liver  or  spleen.  It  is  upon  the  loin 
that  incisions  are  most  often  called  for,  and  from  it 
that  calculi  more  often  make  their  exit  than  from  any 
other  part  of  the  cutaneous  surface. 

Circumrenal  abscess  in  its  more  ordinary  forms,  as  Sources 
the  result  of  intrarenal  suppuration,  has  found  sufficient 
mention  elsewhere.  By  far  the  most  frequent  of  these  is  renal  sup 
that  in  connection  with  calculus  and  produced  by  dila-  lxir<itlon- 
tation  of  the  pelvis,  disproportionate  extension  of  one  of 
the  calyces,  and  perforation  by  it  of  the  renal  capsule. 
Tubercular  suppuration  also  will  sometimes  reach  the 
outside  of  the  kidney,  a  suppurating  mass  impinging 
upon  and  penetrating  the  capsule  and  possibly  entering 
the  duodenum  or  descending  colon.  Pus  of  this  origin, 
however,  does  not  as  a  rule  travel  far  or  collect  in  great 
abundance,  though  I  have  referred  to  a  case  of  psoas 
abscess  from  this  cause  (page  811).     Abscesses  of  wide 

1  See  case  quoted  by  Feron,  loc.  cit.  p.  33. 
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range  have  been  known  to  ensue  from  the  perforation  of 
the  capsule  by  pysemic  and  6  surgical '  renal  abscesses. 
Instances  of  extensive  extra-renal  abscesses  are  related  in 
connection  with  both  these  subjects. 

Wounds  and  contusions  involving  the  kidney  or  its 
surroundings  have  been  followed  by  suppuration  about  it. 
Wounds  from  the  front  necessarily  open  the  peritoneum 
and  are  fatal  by  extravasation  of  urine  within.  But  the 
kidney  may  be  pierced  from  behind  by  a  bullet  or  other- 
wise, so  that  the  escape  will  take  place  into  the  posterior 
tissues,  and  spread  more  or  less  round  the  organ,  with 
matter  widely  disposed  but  still  behind  the  serous  mem- 
brane. Such  a  case  is  described  by  Baudeur.1  A  mus- 
ket-ball entered  the  left  loin  of  a  soldier,  near  the  second 
lumbar  vertebra ;  retraction  of  the  testicle  and  painful 
emission  of  urine  followed ;  a  collection  of  matter  then 
formed  apparently  between  the  kidney  and  the  wall  of 
the  abdomen,  which  at  last  was  reached  by  a  sound  intro- 
duced through  the  wound,  and  thus  successfully  got  rid 
of. 

Bruises  of  the  lumbar  region  may  also  be  followed 
by  suppuration  around  the  kidney.2  A  French  peasant 
fell  from  a  tree  and  severely  bruised  the  right  loin ; 
hematuria  at  once  followed,  and  then  deep-seated  pain, 
fever  and  lumbar  swelling,  with  recurrent  rigors;  an 
incision  outside  the  lumbo-sacral  mass,  where  fluctua- 
tion had  become  evident,  gave  exit  to  a  quantity  of 
4  phlegmonous  '  pus,  and  was  followed  by  recovery.3  In 
another  instance  a  nurse  fell  downstairs  and  struck  her 
right  side  upon  the  edge  of  a  pail.  The  urine  became 
slightly  and  temporarily  bloody  ;  she  had  fever,  delirium, 
and  diarrhoea ;  swelling  appeared  in  the  lumbar  region, 
levelling  the  costo-iliac  hollow  and  extending  into  the 
right  hypochondrium,  filling  the  interval  between  the 
liver  and  the  iliac  fossa,  and  reaching  to  the  left  across 

1  Quoted  by  Parraentier,  L  Union  Medicate,  August  1862,  p.  408. 

2  Berounbioux,  quoted  by  Trousseau,  toe.  cit.  vol.  v.  p.  338. 

3  Bieufait,  quoted  by  Trousseau,  loc.  cit.  vol.  v.  p.  339. 
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the  median  line.  An  opening  in  the  loin,  begun  with 
caustic  potash  and  completed  by  puncture,  gave  exit  to  a 
profuse  discharge  of  pus,  and  led  to  the  recovery  of  the 
patient.  The  right  leg  had  been  paralysed  for  four  or 
five  days  during  the  height  of  the  disorder. 

Violent  strains  of  the  back  have  been  followed  by,  and  strains, 
apparently  have  produced,  abscess  in  the  renal  vicinity. 
Trousseau  mentions  the  case  of  a  workman  in  the  plaster 
quarries  who  felt  acute  pain  in  the  left  lumbar  region  while 
lifting  a  heavy  load.  Tumefaction,  redness,  and  widely 
lancinating  pain  were  succeeded  by  deep  fluctuation  in  the 
affected  loin,  incision,  and  the  discharge  of  a  quantity  of 
pus,  which  was  ascertained  by  means  of  a  probe  to  come 
from  immediately  behind  the  left  kidney.  The  patient 
recovered.  It  is  probable  that  when  suppuration  thus 
follows  a  strain  there  occurs  either  some  deep  rupture  of 
muscle  or  tendon,  or  possibly  the  final  giving  way  of 
some  part  of  the  renal  surface  previously  undermined  by 
disease. 

But  there  are  other  causes  and  shapes  of  perinephritis  other 
which  are  more  obscure,  and  perhaps  some  are  adduced  cau?eso1 
which  are  problematical.  The  large  amount  of  cellular  phritis. 
tissue  about  the  kidneys,  and  generally  between  the 
pelvis  and  the  ribs,  presents  this  interval  as  a  favourable 
seat  for  disorders  which  are  proper  to  this  tissue,  while 
the  proximity  of  the  region  to  other  organs  and  to  large 
vessels  renders  it  liable  to  be  invaded  by  matter  which 
has  taken  its  origin  elsewhere.  An  abscess  beginning  in 
connection  with  some  other  organ,  or  in  the  cellular  tissue 
itself  as  a  result  of  pysemia  or  some  febrile  or  other 
general  condition  which  invites  suppuration,  or  possibly 
from  some  local  cause,  whether  hydatids  or  of  some  sort 
to  be  less  readily  discovered,  may,  though  entirely  inde- 
pendent of  the  kidney,  either  begin  in  its  immediate 
neighbourhood  or  so  soon  reach  it  to  expatiate  in  the 
loose  tissue  around  as  to  behave  as  if  it  had  taken  its 
origin  in  this  organ. 

The  apposition  of  the  large  bowel  to  each  kidney 
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Extension  without  the  intervention  of  peritoneum  is  important, 
bowl  no^  onty  as  allowing'  of  the  passage  of  matter  from  the 
kidney  to  the  bowel,  but  also  permitting  it  to  pass 
in  the  reverse  direction,  from  the  bowel  to  the  kidney. 
Abscesses,  especially  from  stone,  may  escape  into  the 
ascending  as  well  as  into  the  descending  colon,1  though 
they  do  not  so  often  do  so  ;  and  we  have  evidence  that 
matter  may  be  directed  from  the  circumference  of  the 
ascending  colon  to  that  of  the  right  kidney,  this  trans- 
ference of  disease  being,  as  it  would  seem,  more  frequent 
on  the  right  side  than  the  left,  possibly  because  the  looser 
peritoneal  arrangements  of  the  ascending  colon  give  more 
room  for  the  accumulation  of  pus  than  is  to  be  found  on 
the  left  side.  A  man  swallowed  a  pin ;  this  caused  perfo- 
ration of  the  ascending  colon,  and  an  extra-peritoneal 
abscess  in  the  right  lumbar  region,  which  contained  gas 
and  fsecal  matter.2  And  there  is  much  probability  that 
the  anatomical  associations  of  the  beginning  of  the  large 
bowel  with  the  right  kidney  may  serve  to  explain  other 
cases  of  circumrenal  suppuration,  of  which  the  origin 
is  less  obvious.  A  large  abscess  in  this  situation  is 
described  by  M.  Lemoine  3  as  having  its  anterior  wall 
formed  by  the  caecum  and  ascending  colon.  No  ulcera- 
tion of  the  bowel  was  found,  but  the  beginning  of  the 
disorder  had  been  marked  by  violent  colic  and  vomiting  ; 
pus  discharged  through  an  incision  made  during  life  had 
been  extremely  foetid;  the  kidney,  which  was  surrounded 
by  the  matter,  was  softened  externally,  but  evidently  not 
its  source ;  and  it  may  at  least  be  surmised  that  the 
origin  of  the  disorder  was  intestinal. 

A  remarkable  febrile  disorder  was  described  by  Butter 
as  the  Plymouth  Dockyard  disease,4  which  must  be  con- 

1  See  Case  related  by  Parmentier,  U  Union  Medicale, September  1862,  p.  441. 

2  Parmentier.     '  Sur  les    Abscess  perinephretiques,'  V  Union  Medicale, 
August,  1862,  p.  408. 

3  'Abscess  Perinephrique,'    M.  Lemoine.    I?  Union  Medicale,  June  19, 
863,  p.  551. 

4  Remarks  on  Irritative  Fever,  commonly  called  the  Plymouth  Dockyard 
Disease,  by  Dr.  Butter.    Devonport,  1825. 
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sidered  to  have  been  an  endemic  form  of  septicemia,  due  Plymouth 
to  some  localised  poison  which  was  not  traced  to  its  source.  ^fece^ggrd 
The  symptoms  were  more  nearly  analogous  to  those  which 
sometimes  follow  dissection  wounds  than  to  those  of  any  of 
the  specific  fevers.  Slight  wounds  or  abrasions  received  in 
the  dockyard  were  succeeded  in  a  number  of  instances  by 
intense  fever,  erysipelatous  inflammations,  effusions  of 
serum  and  pus  into  the  cellular  tissue,  localised  gangrene, 
intense  injection  or  inflammation  of  the  ileo-ccecal  region  of 
the  bowel,  as  discovered  on  post-mortem  examination,  and 
in  two  of  fifteen  cases  by  suppurative  nephritis,  or  perine- 
phritis. In  one  of  these  instances,  '  the  mesentery  and 
meso-colon  were  vascular  with  red  patches,  the  whole 
being  amassed  in  aero-purulent  fluid.  The  right  kidney 
was  completely  disorganised,  and  changed  into  a  mass 
like  thick  cream  in  colour  and  consistence.  The  left 
kidney  was  sound.'  In  the  other  case  the  lower  part  of 
the  ileum  and  csecum  were  inflamed  nearly  to  gangrene, 
while  behind  the  bowels  and  around  the  right  kidney, 
which  itself  was  healthy,  was  found  a  pint  of  pus.  It 
may  be  conjectured  that  in  these  cases  the  pus  may  have 
travelled  backwards  from  the  ileo-csecal  region  of  the 
bowel,  by  way  of  the  meso-colon,  and  a  similar  explana- 
tion may  possibly  apply  to  the  origin  of  perinephritic 
abscess  in  typhoid — a  pathological  sequence  which  has 
been  noticed  though  not  explained.1 

Pus,  also,  which  has  taken  its  origin  in  disease 
of,  or  operations  upon,  the  rectum,  has  been  known  to 
creep  up  the  subperitoneal  tissue  and  reach  the  renal 
vicinity.2 

The  consequences  of  labour  are  unequivocally  asso-  Abscesses 
ciated  with  suppuration  in  the  neighbourhood  of  the  fb?ut  c 

L  L  &  kidney  of 

kidney.  puerperal 

Iliac  and  other  abscesses  are  apt  to  form,  as  is  well  or,8'la• 
known,  in  these   circumstances,  as   results  of  venous 


1  Trousseau,  Clinical  Lectures  (Sydenham  Edition),  vol.  v.  p.  343. 
1  Koenig,  quoted  by  Ebstein,  Ziemssen's  Cyclopedia,  vol.  xv.  p.  -r>89. 
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absorption,  and  there  is  nothing  to  prevent  the  extension 
of  matter  from  the  iliac  to  the  renal  region.  A  case  is 
described  bj  Trousseau,  in  his  admirable  lecture  on  peri- 
nephritis, in  which  pus  so  produced  invaded  successively 
the  right  broad  ligament,  the  circum renal  and  the  iliac 
regions.  The  abscess  was  first  found  in  connection  with 
the  right  uterine  appendages,  and  acquired  from  thence 
two  outlets,  one  into  the  bladder,  the  other  into  the 
vagina.  An  interval  of  improvement  was  followed  by 
rigors,  fever,  pain  in  the  right  side,  and  swelling  which 
filled  up  the  right  costo-iliac  hollow.  The  iliac  fossa  at 
the  same  time  was  free  from  both  swelling  and  pain, 
though  later  an  abscess  was  detected  in  this  situation. 
Both  the  lumbar  and  the  iliac  abscesses  were  opened,  and 
the  patient  sank  with  diarrhoea  and  hectic.  There  was 
no  post-mortem  examination,  but  it  was  evident  that  the 
perinephritis  was  of  uterine  not  renal  origin,  probably  by 
way  of  the  iliac  veins,  and  also  that  the  iliac  was  subse- 
quent to,  if  not  secondary  to,  the  perirenal  abscess.  Pus 
collected  around  the  kidney  might  easily,  as  Trousseau 
suggests,  pass  with  the  psoas  muscle  to  the  cellular  tissue 
of  the  iliac  fossa,  and  its  passage  in  the  contrary  direc- 
tion is  equally  easy. 

Among  the  extra-renal  causes  of  circumrenal  abscess 
must  be  mentioned,  upon  the  authority  of  Trousseau,  one 
which  rests,  like  some  of  the  other  causes  which  receive 
credence,  upon  inference  during  life  rather  than  ascer- 
From  per-  tainment  after  death.    Perforation  of  the  gall-bladder  by 
foration  of  a  calculus  was  believed  by  this  acute  observer  to  have 
bladder.     been  the  cause  of  suppurative  perinephritis  in  a  case  which 
he  relates.    Severe  hepatic  colic,  in  the  person  of  an 
old  lady,  was  followed  by  symptoms  of  acute  hepatitis, 
with  inflammation  of  the  gall-bladder  and  intense  pain 
in  the  sub-hepatic  region.    Then  there  was  fever,  and 
severe  general  disturbance  of  the  system ;  when  all  at 
once  the  pain  extended  to  the  right  renal  region,  with 
the  formation  of  an  abscess  there,  which  was  ultimately 
opened,  with  a  favourable  result.    In  Trousseau's  view  a 
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gall-stone  had  travelled  through  an  ulceration  in  the  gall- 
bladder, and  reached,  through  intervening  adhesions,  the 
perinephric  cellular  tissue.  Whether  or  no  the  stone 
traversed  the  considerable  interval  which  separates  the 
gall-bladder  from  the  renal  region,  it  is  at  least  clear,  as 
the  narrator  observes,  that  hepatic  colic  was  succeeded  by 
circumrenal  abscess. 

Circumrenal,  or  deep  lumbar  abscess,  has  been  traced  From 
to  hydatids,  originating  probably  in  the  cellular  tissue. 
In  a  case  recorded  by  Feron  1  these,  mingled  with  pus, 
came  out  of  an  incision  which  had  been  made  in  a  tumour 
in  the  lumbar  region,  and  was  succeeded  by  recovery. 
An  abscess  in  the  adipose  tissue  about  the  kidney  has 
been  known  to  ensue  upon  removal  of  the  testicle  and  the  Frt 
subsequent  application  of  a  ligature  which  included  all  testitiJ' 
the  structures  of  the  spermatic  cord.  The  pus  was  serous 
and  foetid,  and  the  cellular  tissue  about  the  spermatic 
cord  was  infiltrated  with  the  same  matter.  It  was  sup- 
posed that  the  secondary  suppuration  was  due  in  this  case 
to  the  irritation  of  the  nerve  and  the  attendant  pain  ; 
but  I  venture  to  think  it  more  probable  that  the  inflam- 
matory process  was  conveyed  by  mere  continuity  either 
of  cellular  tissue  or  of  venous  channels  from  the  place  of 
the  ligature  to  the  place  of  the  abscess.  I  have  seen  a 
bulky  inflammatory  infiltration  of  the  whole  length  of  the 
spermatic  cord  as  the  result  of  an  operation  involving  its 
lower  end. 

Mere   neuralgia  has  been    supposed   by  Trousseau, 
though  perhaps  on  insufficient  evidence,  to  be  efficient  as 
a  cause  of  similar^  localised  suppuration.    It  has  been 
traced  to  pya3mia,  and  stated  to  have  followed  upon  other  From 
febrile  conditions,  anion?*  which  variola  and  tvphus  have  P>'*"lla 

70  J  r  and  fevers. 

been  mentioned.    It  has  also  been  attributed  to  cold,  but 
this  must  be  regarded  as  more  than  doubtful. 

As  an  example  of  perinephritis  more  than  usually 
obscure  in  origin,  the  following  case  may  be  cited.  It  is 
related  by   Dr.  Turner  in  the  fourth  volume  of  the 

1  Thesis,  by  M.  Feron,  De  la  Perinepkrite primitive,  p.  42. 
Y  Y 
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6  Transactions  of  the  College  of  Physicians,'  and  occurred 
in  the  year  1806. 

Case  of  A  married  lady,  twenty-nine  years  of  age,  of  corpulent  figure, 

penne-  gaj.  for  some  time  in  a  current  of  air  after  having  been  heated  by 
phritis  of  .  °  J 

doubtful     long  riding  on  horseback.     In  the  evening  she  vomited  and  had 

origin.  much  pain  in  the  bowels,  which  disturbance  was  attributed  to 
some  lobster  she  had  eaten  for  supper.  She  was  temporarily 
relieved  by  an  aperient,  but  on  the  following  night  had  much 
pain  in  the  back  and  loins.  She  then  became  restless  and  anxious, 
with  cold  extremities  and  total  loss  of  radial  pulse.  The  features 
became  livid  and  drawn,  and  she  gradually  sank,  retaining  con- 
sciousness to  the  last.  The  urine  had  been  passed  without  pain 
or  difficulty,  and  was  not  noticed  to  be  less  copious  than  common. 
The  illness  did  not  occupy  quite  two  days,  extending  from 
Saturday  evening  to  Monday  afternoon. 

On  dissection  '  the  whole  of  the  adipose  substance  surround- 
ing both  kidneys  was  in  a  gangrenous  state  exhibiting  a  large 
mass  of  black  pulpy  matter.  The  capsules  of  both  kidneys  were 
inflamed,  and  that  of  the  right  kidney  partly  mortified  ;  slight 
traces  of  inflammation  were  also  found  in  the  internal  structure 
of  both  kidneys.' 

Slight  marks  of  inflammation  were  found  on  the  peritoneal 
coat  of  the  stomach,  and  the  part  of  the  colon  which  lies  over  the 
left  kidney  was  much  inflamed.  Five  stones  were  found  in  the 
gall-bladder. 

The  pancreas  was  '  inflamed  throughout  its  whole  substance, 
and  a  considerable  portion  of  its  left  extremity  was  in  a  state  of 
mortification.' 

Dr.  Turner  considered  that  the  disease  was  inflammation 
rapidly  proceeding  to  mortification  primarily  attacking  the  fat 
about  the  kidneys,  which  was  in  excessive  quantity,  and  thence 
extending  to  the  pancreas  and  colon.  He  regarded  the  long  con- 
tinued riding  on  horseback  as  the  exciting  cause. 

It  may  be  suggested  as  a  not  impossible  explanation  that  the 
condition  described  as  inflammation  and  gangrene,  may  have 
been  one  of  extravasation  of  blood  into  the  cellular  tissue  and 
fat  about  the  kidneys,  such  as  might  have  resulted  from  the 
laceration  of  an  artery,  or  the  rupture  of  a  small  aneurism.  But 
whether  any  such  undiscovered  cause  of  local  inflammation  may 
have  existed  in  this  case,  it  must  at  least  be  accepted  as  a 
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possibility  that  suppurative  perinephritis  may  take  place  with- 
out any  preceding  organic  lesion. 

I  may  relate  a  case  in  point,  for  the  opportunity  of 
seeing  which  in  life  and  after  death  I  am  indebted  to 
my  friend  Dr.  Parr. 

A  gentleman  who  had  habitually  drank  much,  but  had  Qase  0f 
recently  lived  poorly  as  regards  food,  left  Queensland  for  perine- 
England  in  July  1879,  he  being  then  forty-three  years  of  age.  fronibru 
The  passage  was  exceptionally  stormy  and  wet,  so  that  he  was  ing  in  a 
scarcely  ever  dry.  He  passed  the  time  mostly  lying  in  his  bunk,  {^JJ^b 
and  from  its  shape  usually  on  his  left  side  ;  the  rolling  and  toss-  ject. 
ing  were  incessant,  and  on  his  arrival  in  England  in  October, 
the  whole  left  side  was  extensively  ecchymosed.  In  the  follow- 
ing May  he  was  first  seen  by  Dr.  Parr,  and  shortly  afterwards 
by  myself  also.  He  was  then  thin  and  worn,  like  a  man  wasted 
by  chronic  disease,  he  had  sweated  mnch  at  night,  and  his  skin 
was  generally  rough  and  somewhat  scaly,  as  it  sometimes  becomes 
after  chronic  febrile,  particularly  tubercnlar  conditions.  The 
pulse  was  100;  the  temperature  101.  Our  attention  was  drawn 
especially  to  lumbar  pain  and  constipation.  The  pain  was  some- 
what general  in  the  left  lumbar  region,  which  was  indefinitely 
swollen  or  fnll  as  compared  with  the  other,  and  was  tender, 
particularly  at  a  spot  near  the  edge  of  the  quadratus  muscle. 
Dulness  and  tubular  breathing  were  detected  in  the  left  lung, 
most  marked  about  its  base,  but  evident  also  in  the  apex.  There 
was  slight  cough  and  occasional  morning  expectoration.  There 
had  been  no  haemoptysis,  nor  was  there  any  tubercular  history  in 
the  family.  In  the  course  of  June  the  tender  spot  in  the  loin  pre- 
sented fluctuation,  and  was  opened  by  Dr.  Parr,  with  the  evacua- 
tion of  about  three  pints  of  laudable  pus.  Into  the  incision  a 
drainage-tube  was  after  a  few  days  introduced,  when  it  was 
found  that  whenever  the  patient  coughed  or  sneezed  a  puff  of 
air  came  through  the  tube,  so  as  to  blow  aside  the  flame  of  a 
candle.  The  discharge,  which  was  for  a  time  continued  and 
copious,  gradually  lessened  ;  the  wound  closed  in  a  corresponding 
degree,  and  finally  healed  in  July,  a  month  after  incision.  He 
had  gained  flesh  and  strength  with  its  closure,  but  the  gain 
proved  temporary.  In  September  he  had  haemoptysis  for  the  first 
time.  This  was  succeeded  by  profuse  purulent  expectoration, 
which  in  October  amounted  to  fifteen  ounces  daily.    Under  this 
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emaciation  and  weakness  increased,  until  he  sank  in  December 
1880. 

On  post-mortem  examination  a  large  empty  abscess-cavity  was 
found  behind  the  peritoneum,  in  close  apposition  to  the  outer  side 
of  the  capsule  of  the  left  kidney.  The  cavity  was  collapsed,  but 
was  very  extensive  in  the  cellular  tissue  between  the  kidney  and 
the  lumbar  muscles.  This  had  two  exits.  A  large  burrow,  into 
which  the  finger  could  be  passed,  went  through  the  sacro-sciatic 
foramen,  and  presented  itself,  after  a  tortuous  course,  upon  the 
loin,  terminating  under  the  skin  near  the  cicatrix  of  the  wound 
which  had  given  issue  to  the  discharge.  The  other  exit  passed 
upwards  by  a  small  hole  through  the  diaphragm,  across  the 
pleural  cavity,  or  rather  through  thick  adhesions  which  had 
closed  it,  into  the  base  of  the  left  lnng,  and  thence  upwards 
through  an  ulcerated  channel,  large  enough  to  admit  the  finger 
into  a  large  bronchus  near  the  back  of  the  lung,  at  a  point  about 
equidistant  between  its  base  and  apex.  This  lung  was  generally 
spotted  with  recent  tubercle,  and  a  large  ragged  vomica  was 
found  at  its  apex.  The  right  lung  likewise  contained  scattered 
crude  tubercle,  though  in  small  amount,  and,  as  on  the  other 
side,  of  recent  date. 

Both  kidneys  were  healthy.  The  capsule  of  the  left,  upon 
the  outside  of  which  was  the  abscess,  was  much  thickened,  and 
was  adherent  to  the  neighbouring  structures,  but  no  disease 
could  be  found  in  the  organ  itself.  The  spine  and  pelvis  were 
carefully  examined  for  diseased  or  exposed  bone,  but  none  could 
be  found.  Nothing  else  needs  mention  excepting  that  the  liver 
was  in  a  marked  condition  of  cirrhosis,  as  shown  chiefly  by  the 
fine  globulation  of  its  tissue.  It  was  also  fatty,  and  the  cystic 
duct  was  closed  by  a  collection  of  cretaceous  matter. 

General  The  leading  facts  in  regard  to  the  symptoms  of  this 

symptoms.  mori)i^  condition  have  been  involved  in  the  preceding 
account  of  its  nature  and  origin.  Occurring  as  it  does 
in  widely  different  circumstances,  it  takes  as  different 
shapes,  appearing  sometimes,  as  in  the  Plymouth  Dock- 
yard cases,  as  part  of  a  severe  and  acute  febrile  disease, 
at  other  times  with  the  sluggish  temper  of  lumbar  or 
psoas  abscess  in  their  most  chronic  forms.  In  its  more 
ordinary  kinds  an  early  symptom  is  deep-seated  lumbar 
pain,  severe  and  lancinating  or  of  a  pricking  character, 
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with  tenderness,  possibly  not  superficial,  but  evident 
upon  deep  handling-  of  the  lumbar  region.  With  this,  or 
soon  after  it,  or  possibly  before  there  is  enough  of  either 
pain  or  swelling  to  attract  notice,  comes  fever.  This  is  of 
the  continued  type,  with  evening  exacerbations  and  pos- 
sibly nightly  sweatings,  like  the  fever  of  tuberculosis, 
which  it  often  resembles,  or  with  which  it  is  often  asso- 
ciated. Eigors  are  commonly  observed,  and  have  been 
known  to  occur  with  quotidian  regularity.  With  all  this 
there  is  much  general  illness  and  loss  of  appetite,  and 
of  flesh,  with  possibly  nausea,  vomiting,  and  constipation. 
Sooner  or  later  the  swelling  which  I  have  already  re- 
ferred to  shows  itself  in  the  back,  filling  one  of  the 
lumbar  hollows,  giving  an  undue  sense  of  fulness  between 
the  hands  placed  before  and  behind,  and  finally  causing 
the  brawny  or  doughy  state  of  surface  which  indicates 
the  appi-oach  or  presence  of  pus.  The  posture  is  supine, 
or,  if  the  psoas  be  implicated,  the  patient  may  sit  as 
described  by  Dr.  Bowditch  on  one  gluteus,  and  have  the 
bent  leg  characteristic  of  psoas  abscess. 

The  great  range  of  duration  which  the  disorder  pre-  Duration, 
sents  is  sufficiently  evident  from  what  has  been  already 
said.  It  often  terminates,  as  in  the  Plymouth  cases, 
before  the  matter  has  had  time  to  present  externally. 
When  it  has  so  done  the  course  of  disorder,  according  to 
Feron,  is  still  so  rapid  that  in  mosf  cases  the  abscess  is 
completely  formed  and  evacuated  within  three  months. 
But  there  are  many  instances,  such  as  those  connected 
with  calculus,  in  which  the  abscess,  perhaps  sometimes 
partially  closing  and  opening  again,  may  extend  over 
years,  or  last  indefinitely. 

The  urine  in  these  cases  has  relation  rather  to  the  Urine, 
presence  or  absence  of  some  of  the  causes  to  which  peri- 
nephritis may  be  due  than  to  the  affection  itself.  It 
gives  no  evidence  of  the  presence  of  the  extra-renal  sup- 
puration, but  may  declare,  by  blood  or  pus,  the  presence 
of  a  braise  or  laceration  of  the  kidney,  or  of  stone  or 
tubercle  within  it. 
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Dr.  Duffin  collected  twenty-six  cases  to  ascertain  the 
frequency  of  urinary  complications.  6  Two  had  been  pro- 
duced by  an  injury  to  the  loin,  and  had  bloody  urine  ;  six 
had  free  pus  ;  two  bladder  signs  ;  five  kidney  disease  with- 
out bladder  signs  ;  and  no  less  than  twelve  had  no  urinary 
complication  whatever.' 1 
Treatment.  With  regard  to  the  treatment  of  circuinrenal  abscess, 
it  is  needless  to  say  that  if  once  the  matter  be  formed 
there  is  nothing  to  be  done  but  to  provide  for  its  escape. 
Incision  or  puncture  has  usually  been  practised  in  the 
loin,  an  opening  sometimes  having  been  effected,  at  the 
bottom  of  which  the  kidney  could  be  felt  with  the  finger. 
The  average  of  success  has  been  good,  and  would  have 
been  better  were  it  not  that  the  suppuration  is  dependent 
perhaps,  in  moso  cases,  upon  incurable  disease.  Dr. 
Duffin  tells  us  that  of  twenty  cases  he  collected,  in  which 
abscess  in  this  position  was  treated  by  earl}'  puncture 
through  the  loin,  the  operation  in  two  was  followed  by 
death — in  one  from  peritonitis — while  in  eighteen  it  was 
£  attended  with  a  considerable  modicum  of  success,'  in 
twelve  with  complete  recovery.2  It  is  to  be  presumed 
that  in  these  days  of  the  aspirator,  puncture  by  its  means 
will  sometimes  supersede  the  old  incision,  though  it  must 
often  happen,  as  when  stone  or  tubercle  have  given  origin 
to  the  matter,  that  a  continuous  opening  is  inevitable. 
As  one  of  the  dangers  of  incision  must  be  mentioned 
reiterated  haemorrhage,  which  proved  fatal  in  a  case 
recorded  by  Parmentier.3 

1  Duffin.    Path.  Trans,  vol.  xxiv.  p.  141. 

2  Duffin.    Case  of  perinephric  abscess,  Medical  Times,  September  1870, 
p.  362.    See  also  conclusion  of  case,  Path.  Trans,  vol.  xxiv.  p.  138. 

3  V  Union  Medicate,  September  1862.  p.  575. 
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CHAPTER  IV. 
THROMBOSIS  AND  EMBOLISM. 
Thrombosis. 

When  the  blood  coagulates  in  its  own  vessels  and  there  Definition, 
remains,  thrombosis  is  said  to  occur;  embolism  when  the 
vessels  are  obstructed  by  matters  brought  from  a  distance. 
These  two  conditions  are,  as  will  be  seen,  different  in 
their  cause,  in  their  seat,  in  their  progress,  and  in  their 
results.    Our  present  concern  is  with  thrombosis. 

It  has  long  been  recognised  that  the  blood  is  apt  to 
coagulate  in  its  vessels  during  life  as  well  as  after  death. 
This  may  occur  in  many  situations  and  circumstances ; 
sometimes  in  arteries,  more  often  in  veins.  It  may  be 
limited  to  one  vessel  or  one  system  of  vessels,  or  may 
occur  simultaneously  in  many  parts  of  the  body. 

The  knowledge  that  clot  sometimes  forms  during  life 
in  the  veins  of  the  kidney  is  nothing  new  in  pathology, 
though  from  its  comparative  infrequency  it  occasionally 
drops  out  of  notice,  to  reappear  like  an  old  fashion  re- 
stored with  the  freshness  of  novelty.  John  Hunter  has 
described  it  minutely. 

The  coagulation  takes  place,  almost  without  excep-  Morbid 
tion,  in  the  veins,  not  in  the  arteries.  Dr.  Moxon  has  anatomy- 
related  two  cases  (see  footnote,  p.  691)  in  which,  after 
injury,  clots  were  found  in  the  renal  vessels  of  both 
kinds.  These  cases,  which  in  many  respects  resemble 
embolism  rather  than  thrombosis,  form  the  exception. 
The  clotting  may  involve  one  gland  only,  or  both  simul- 
taneously.   A  kidney  in  which  general  thrombosis  has 
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recently  occurred  is  increased  in  size  and  feels  un- 
naturally hard.  In  section  it  is  seen  that  many  or  all  the 
veins  which  can  be  followed  with  the  naked  eye  are  occu- 
pied with  coagulum,  which,  according  to  its  date  and 
degree  of  decolorisation,  may  be  black,  brick-red,  or 
buff.  These  coagula  are  usually  continuous  through 
many  subdivisions  and  ramifications,  and  sometimes 
occupy  the  entire  venous  system  of  the  organ,  from  the 
vena  cava  to  the  finest  branches  which  can  be  reached  by 
dissection.  Beyond  these  the  microscope  will  sometimes 
show  that  the  minutest  veins  and  capillaries  are  loaded 
with  blood,  sometimes  even  to  bnrsting.  The  clots  are 
often  adherent  to  the  veins,  the  coats  of  which  remain 
natural. 

In  many  cases  this  change  befalls  kidneys  which  have 
previously  been  the  seat  of  disease  whereby  the  circula- 
tion through  them  has  become  impeded.  Sometimes,  be- 
sides the  renal  system  of  veins,  those  of  the  lower  extre- 
mity and  the  portal  vein  are  similarly  affected,  while  clots 
have  also  been  found  at  the  same  time  in  the  heart  and 
other  situations. 

The  rapidity  with  which  tiie  disease,  when  general 
throughout  the  kidneys,  proves  fatal  gives  no  time  for 
such  slow  degenerative  changes  as  occur  in  coagulum  in 
less  lethal  situations.  When,  however,  it  has  been 
limited  to  one  kidney,  or  to  a  part  of  one  kidney,  a  process 
of  fatty  softening  occurs,  such  as  is  very  common  in 
connection  with  an  embolic  block.  In  the  case  of  a  man 
who  died  at  St.  George's  Hospital  with  thrombosis,  evi- 
dently of  old  date,  affecting  the  renal,  supra-renal,  and 
iliac  veins,  the  anterior  half  of  the  affected  kidney  was 
occupied  by  a  soft  pinkish  mass,  of  the  consistence  of 
putt}r,  which  under  the  microscope  appeared  to  consist 
mainly  of  oil-globules.1 

Coagulation  of  the  blood  during  life  may  be  produced 
by  inequality  or  change  of  character  in  the  surfaces  over 

1  Reported  by  Dr.  J.  W.  Ogle  in  the  Path.  Trans,  vol.  vii.  p.  177. 
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which  it  Hows,  by  retardation  of  its  current,  or  by  a 
morbid  change  in  the  blood  itself.1 

We  often  see  coagulation  determined  by  alterations 
of  surface  in  the  collection  of  fibrine  upon  valves  and 
arterial  surfaces ;  but  in  the  kidney,  where,  apart  from 
embolism,  it  takes  place  especially  in  the  veins,  we  sel- 
dom see  the  operation  of  this  cause.  With  regard  to  this  Causes, 
organ,  it  may  be  stated  that  the  causes  of  coagulation  are 
mainly  of  two  kinds  : — 

1.  Retardation  of  the  circulation  by  narrowing  of  the 
vessels. 

2.  Morbid  coagulability  of  the  blood. 

Considering,  first,  narrowing  of  the  vessels  as  a  cause  Narrowing 
of  renal  thrombosis,  this  occurs  in  its  simplest  form  when 
the  veins  are  narrowed  and  their  current  obstructed  by 
morbid  growths  outside  them.  A  case  of  this  kind  is 
reported  by  Mr.  Sibley,  in  the  6  Transactions  of  the 
Pathological  Society,' 2  in  which  coagula  were  formed  in 
the  vena  cava,  the  veins  of  both  upper  and  lower  limbs, 
and  the  renal  veins,  in  consequence  of  the  infiltration  of 
the  tissues  surrounding  the  inferior  cava,  iliac,  and  axil- 
lary veins,  by  a  cancerous  growth. 

We  see  the  same  result  produced  by  vascular  constric-  in  connec- 
tion of  a  different  kind,  in  the  frequency  with  which  renal  renai 
thrombosis  is  associated  with  chronic  disease  of  the  kid-  (ll*CJlse- 
ney.    This  must  be  in  part,  though,  as  I  shall  presently 
show,  not  entirely,  attributed  to  the  hindrance  which 
occurs  to  the  circulation  from  the  encroachment  of  fibroid 
growth.,  the  pressure  of  distended  tubes,  or  the  lardaceous 
thickening  of  the  arterial  coats.    Under  these  conditions 
the  blood  reaches  the  veins  with  its  velocity  unnaturally 
diminished,  and  is  accordingly  disposed,  until  it  reaches 
the  main  stream  of  the  vena  cava,  to  coagulate.  The 
degree  to  which  the  renal  vessels  are  obstructed  by  dis- 
ease may  be  easily  demonstrated  by  the  simple  expedient 

1  I  have  discussed  the  causes  of  the  coagulation  of  blood  in  the  living 
body  in  more  detail  in  a  paper  upon  the  Coagulation  of  Blood  in  the  Cerebral 
Arteries,  St.  George's  Hospital  Reports,  vol.  i.  p.  257. 

2  Path.  Trans,  vol.  ix.  p.  128. 


686 


THROMBOSIS. 


Chap.  IV, 


State  of 
blood. 


of  allowing  water  to  flow  into  the  renal  artery  of  a 
healthy  and  of  a  granular  kidney.  It  will  be  found  that 
wrater  traverses  the  diseased  organ  with  extraordinary 
slowness  compared  with  the  healthy  one.1 

Independently  of  local  or  organic  alterations  coagu- 
lation may  depend  upon  an  unnatural  tendency  of  the 
blood  to  deposit  fibrine.  This  is  fully  as  important  in  re- 
lation to  renal  thrombosis  as  narrowing  of  the  vascular 
channels.  There  are  many  conditions  of  system  in  which 
the  blood  is  apt  to  congeal  where  its  current  is  slowest. 
Such  a  state  appears  to  belong  to  many  conditions  of 
prostration,  exhaustion,  and  febrile  disturbance.  Under 
such  general  influences  coagula  are  apt  to  form  simul- 
taneously in  more  than  one  system  of  vessels,  the  renal 
clotting  being  associated  with  a  similar  change  elsewhere. 
The  renal  veins  sometimes  share  with  the  femoral  in  the 
coagulating  process  which  is  apt  to  follow  parturition.  A 
young  woman,  who  had  been  delivered  six  weeks  before, 
was  brought  into  the  hospital  with "  phlegmasia  dolens 
affecting  both  lower  extremities.  After  death,  which 
occurred  nine  days  later,  coagula  of  distinctly  ante- 
mortem  character  were  found  generally  distributed  in  the 
veins  of  the  uterine  organs,  pelvis  and  lower  extremities, 
and  also  in  those  of  the  right  kidney.  Eenal  thrombosis 
has  been  known  to  occur  in  other  states  of  systemic 
disturbance,  as  in  typhus. 

The  febrile  condition,  of  whatever  nature  it  be,  ap- 
pears to  be  a  possible  cause  of  coagulation ;  that  this 
could  be  produced  experimentally  by  an  increased  tem- 
perature was  long  ago  shown  by  Hewson.  It  is  not 
needful,  however,  to  discuss  the  causes  of  thrombosis  in 
general ;  its  association  with  ansemia  and  prostration, 
with  gout  and,  though  rarely,  with  rheumatism,  is  well 
known.  On  whatever  cause  it  depend  the  kidney  may  be 
its  location.  Finally,  as  a  cause  of  thrombosis  which  is 
directed  especially  upon  the  kidney  because  it  is  usually 

1  I  have  related  some  observations  of  this  kind  in  the  Med.-Chir.  Trans, 
for  1SG0,  p.  242. 
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associated  with  structural  disease  of  that  organ,  must  be 
mentioned  the  effect  upon  the  blood  of  long-continued 
albuminous  discharges,  whether  purulent  or  of  the  nature 
of  albuminuria. 

By  such  means  we  must  infer  that  the  composition  of 
the  blood  is  altered  by  the  withdrawal  of  its  albuminous 
part,  leaving  the  coagulable  element  in  relative  excess. 
Thus  we  may  account  for  the  frequent  occurrence  of 
thrombosis  in  connection  with  lardaceous  disease.  The 
lardaceous  change  and  the  morbid  coagulability  of  blood 
result  in  common  from  exhausting  discharges.  When 
the  kidneys  themselves  are  the  seat  of  chronic  diseast, 
involving  the  loss  of  albumen,  they  are  exposed  to  a 
double  chance  of  thrombosis.    The  blood  in  their  vessels,  Doul,]e 

action  of 

as  elsewhere,  is  rendered  morbidly  coagulable  by  the  albumin- 
drain  ;  their  circulation  is  impeded  by  local  disease.  This  ^ea^f 
co-operation  of  obstruction  with  coagulability  accounts  throm- 
for  the  frequency  of  thrombosis  in  connection  with  chronic  J°M&* 
albuminuria. 

The  symptoms  of  this  fatal  alteration  are  not  suffi-  Symptoms, 
ciently  definite,  or  are  too  often  masked  by  the  results  of 
antecedent  disease,  to  lead  to  its  detection  during  life ;  but 
the  salient  points  of  its  clinical  history  can  be  discerned 
by  following  back  the  history  of  the  cases  in  which  it  has 
been  discovered.  Originating,  as  it  does,  in  connection 
with  exhausting  disease,  albuminuria,  ~»r  some  febrile  state, 
its  especial  manifestations  are  apt  to  be  overlooked  or  mis- 
interpreted. 

From  the  fact  that  instances  of  general  renal  throm-  its  fatality 
bosis  seldom  come  to  view,  as  more  partial  clots  often  do,  ^feral 
in  a  state  of  degeneration  or  change  bearing  record  of  the 
handiwork  of  time,  but  the  condition  is  nearly  always 
recent  at  the  time  of  death,  we  must  infer  that  it  is  usually 
rapidly  fatal. 

The  condition  of  the  patient  is  generally,  either  from 
the  disease  itself  or  its  antecedents,  one  of  extreme  pros- 
tration.   The  urine  appears  to  be  highly  albuminous,  Urine, 
sometimes  bloody,  and  much  reduced  in  quantity,  as  if 
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from  any  other  cause  the  kidneys  were  in  a  state  of 
intense  injection.  If  the  arteries  as  well  as  the  veins 
are  generally  obstructed  (as  in  the  case  referred  to  in  foot- 
note, p.  691),  there  may  be,  or  rather,  if  the  condition  is 
complete,  there  must  be,  total  suppression.  The  presence 
of  albumen  or  blood  in  the  urine  in  connection  with 
thrombosis  is  sometimes  equivocal,  as  when  this  condition 
ensues  upon  renal  disease ;  but  it  is  equally  to  be  observed 
when  the  kidneys  have  been  previously  healthy,  as  in  the 
instance  related  by  Mr.  Pick.  Eenal  pain  has  not  been 
noticed  in  connection  with  this  disorder. 
CEdema.  Limited  or  general  oedema  is  necessarily  often  present 

with  it,  as  the  iliac  veins  may  share  in  the  condition,  or 
kidney  disease  cause  it ;  but  it  does  not  appear  that  this 
symptom  has  been  traced  to  renal  thrombosis  pure  and 
simple,  though  such  a  result  is  probable. 
Recovery  Kecovery  may  ensue  when  the  renal  coagulation  has 
when  con-  been  oniy  partial.    An  instance  has  been  given  in  which 

cation  is  J  r  t  ° 

partial.  thrombosis  affecting  one  kidney  only  was  found  after 
death  in  a  state  which  sufficiently  proved  that  it  had 
occurred  a  long  time  before  (p.  684).  It  is  probable  that 
partial  renal  coagulation  would  produce  symptoms  re- 
sembling those  which  belong  to  the  more  common  and 
more  easily  recognised  condition  of  embolism.  The  infre- 
quency  of  renal  thrombosis  is  such  that  one  may  wait  long 
for  opportunities  of  observation. 

The  following  cases  may  help  to  render  less  incom- 
plete the  fragmentary  account  which  I  have  given  of  this 
disease.    The  first  is  of  classical  interest. 

Among  John  Hunter's  preparations  at  the  College  of 
Surgeons  is  a  kidney,  the  veins  of  which  are  filled  even  to  their 
small  branches  with  fibrinous  coagula.1 

According  to  Hunter's  manuscript,  this  was  obtained  from 
the  body  of  Lady  Beauchamp  under  the  following  circumstances. 
An  abscess  formed  in  the  neighbourhood  of  the  hip  joint,  but  not 
apparently  in  connection  with  it.  This  was  opened  and  remained 
so  for  four  months,  after  which  the  wound  took  on  an  unhealthy 
1  See  Preparation  1926  in  the  College  of  Surgeons  Museum. 
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appearance  and  the  patient  sank,  with  quick  pulse,  pains  in  the 
right  side,  and  much  irritability  of  the  stomach. 

All  the  organs  were  natural  excepting  the  right  kidney,  which 
is  thus  described  by  Hunter :  '  This  viscus  was  larger  than 
natural,  much  harder  or  solider,  and  of  a  dark  red.  Upon  its 
surface  lay  some  extra vasated  blood,  which  must  have  been  re- 
cent from  its  appearance,  and  which  might  have  given  rise  to  the 
pain  in  the  side  before  mentioned.  On  slitting  open  the  inferior 
vena  cava  we  found  a  ragged  coagulum  of  blood  sticking  in,  and 
almost  shutting  up,  the  orifice  of  the  right  emulgent  vein.  On 
slitting  np  that  vein  we  found  it  almost  choked  up  with  coagu- 
lated blood  throughout  its  whole  length,  and  in  its  ramifications 
as  far  as  we  could  trace  them.  This  coagulum  was  strongest  and 
densest  close  to  the  coats  of  the  vein  ;  in  its  centre  spongy  and 
cellular.  It  would  appear  that  this  disease  was  in  all  the  rami- 
fications of  the  kidney,  as  it  was  loaded  with  blood  which  did  not 
ooze  out  when  cut  into.  The  pelvis  was  almost  obliterated  by 
the  pressure  of  the  kidney  on  the  sides.' 

The  abscess  in  the  thigh  exposed  the  great  trochanter,  but 
did  not  enter  the  joint. 

The  condition  of  kidney  is  described  with  a  minute  accuracy 
which  requires  nothing  to  be  added  or  altered  to  make  it  a  com- 
plete exemplification  of  the  morbid  anatomy  of  the  disease. 

The  patient  had  long  suffered  from  an  exhausting  disease,  and 
whether  or  not  lardaceous  change  had  as  yet  resulted,  the  blood 
had  probably  been  considerably  modified  by  the  suppurative 
drain. 

The  following  case  occurred  in  St.  George's  Hospital 
in  the  year  1 844  : — 

General  dropsy,  much  exhaustion,  urine  diminished  in  quan- 
tity, death  apparently  from  dyspnoea.  Coagula  in  veins 
both  of  liver  and  kidneys. 

Caroline  Phillips,  forty  years  of  age,  was  admitted  under  the 
care  of  Dr.  Wilson,  with  general  anasarca  and  ascites,  and  in  a 
state  of  great  exhaustion,  having  been  brought  out  of  her  bed,  to 
which  she  had  been  for  eleven  weeks  confined.  The  urine  was 
reported  to  have  been  copious  until  the  last  few  days,  when  it  had 
fallen  off  very  much  in  quantity.  It  was  not  tested  for  albumen 
during  life.    She  had  been  suffering  extremely  from  dyspnoea. 
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This  symptom  became  much  aggravated  on  the  second  night 
after  her  admission,  when  she  died  apparently  suffocated. 

The  post-mortem  examination  was  made  by  Mr.  Prescott 
Hewett,  who  was  at  that  time  curator,  and  is  thus  described. 
Much  serum  and  some  gelatinous-looking  lymph  in  both  pleura. 
Old  pleural  adhesions  in  right  side.  Lower  lobe  of  left  lung 
gorged  with  frothy  serum. 

Small  quantity  of  clear  fluid  in  pericardium.  Heart  small, 
healthy,  the  coagula  contained  in  its  cavities  were  large,  loose, 
and  partly  fibrinous. 

The  peritoneum  contained  a  large  quantity  of  turbid  serum, 
with  transparent  gelatinous-looking  lymph.  Liver  large  and 
fawn-coloured ;  tissue  slightly  fatty.  The  portal  vein  in  the 
transverse  fissure  was  plugged  up  by  a  large  coagulum  filling 
both  its  branches,  which  externally  was  quite  firm,  and  of  a 
mottled  colour,  internally  soft  and  looking  to  the  naked  eye  like 
a  mixture  of  pus  and  blood.  These  coagula  were  traced  into 
some  of  the  larger  branches  of  the  portal  system  of  the  liver. 
Coats  of  veins  quite  transparent  and  of  a  healthy  appearance. 
Both  kidneys  large,  of  a  pale  mottled  fawn  colour  on  their 
surfaces,  and  quite  smooth.  The  cortical  structure  appeared  to  be 
increased  in  depth,  but  it  throughout  presented  the  characters  of 
the  mottled  degeneration.  Veins  of  both  kidneys  were  plugged 
up  by  coagula,  reaching  into  some  of  their  larger  ramifications, 
and  resembling  the  coagula  in  the  portal  vein.  The  coats  of  the 
renal  veins  were  healthy.  The  vena  cava  inferior  contained 
natural  coagula,  other  viscera  natural. 

This  case  is  an  example  of  a  general  tendency  to  coagulation, 
probably  in  consequence  of  chronic  albuminuria.  It  is  worth 
observing  in  connection  with  the  effect  of  obstructed  local 
circulation  in  determining  the  formation  of  clots,  that  both  the 
organs  in  which  coagula  were  found,  namety  the  liver  and 
kidney,  were  diseased  and  probably  lardaceous. 

Double  renal  thrombosis,  with  coagulation,  in  iliac  vein 

and  gangrene  of  lung, 
A  woman  of  intemperate  habits  died  in  St.  George's  Hospital 
at  the  age  of  forty-two,  with  oedema  of  the  left  leg,  and  symptoms 
of  gangrene  of  both  lungs.  The  urine  was  albuminous,  and  on 
one  occasion  contained  blood.  The  left  iliac  vein  was  blocked  by 
a  firm  coagulum  which  was  adherent  to  the  walls  of  the  vessel. 
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'  The  left  kidney  was  much  larger  than  the  right,  and  was  of  a 
buff  colour,  resembling  in  appearance  a  fatty  kidney  ;  it  was, 
however,  very  firm,  hard,  and  full.  On  section  the  veins  were 
found  to  be  filled  with  ante-mortem  clots,  which  had  entirely  lost 
their  colour,  and  were  adherent  to  the  walls  of  the  vessels.  The 
coagulura  extended  into  the  minutest  ramifications  and  gave  the 
surface  of  the  kidney  a  peculiarly  mottled  appearance.  It  filled 
the  whole  of  the  renal  veins  as  far  as  the  vena  cava,  and  extended 
a  short  distance  into  the  spermatic  vein.  Upon  microscopic  ex- 
amination the  capillaries  were  found  to  be  much  distended  and 
quite  full  of  blood.  In  places,  vessels  had  given  way  and 
minute  extravasation  taken  place,  which  had  compressed  the 
tubes,  rendering  them  irregular,  contracted,  and  resembling 
somewhat  the  tubes  in  granular  degeneration.'  1 

The  course  of  events  in  this  case  was  probably  as  follows : 
Morbid  coagulability  of  blood  from  some  septic  or  other  cause, 
coagulation  in  the  renal  and  iliac  veins,  detachment  of  portions 
of  the  clot  and  their  impaction  in  the  pulmonary  vessels,  causing 
gangrene  by  obstruction,  or  possibly  by  infection,  were  there  any 
infective  source  of  the  primary  clot. 

The  albuminous  and  bloody  condition  of  the  urine  could  be 
attributed  only  to  the  thrombosis,  as  the  kidney  not  thus  affected 
was  natural  in  all  respects. 

An  instance  is  recorded  by  Dr.  Moxon  in  which  both  kidneys 
were  affected  in  this  manner,  together  with  the  veins  of  the  left 
lower  extremity.  The  kidneys  were  large,  white,  and  probably 
lardaceous.  There  was  a  spot  of  gangrene  on  the  buttock,  and 
a  gangrenous  cavity  in  the  left  lung.  The  immediate  cause  of 
death  was  meningitis,  which  probably  had  a  pyaemic  origin. 
The  condition  of  the  patient  had  been  one  of  febrile  prostration 
like  that  of  typhus.2 

1  Keported  by  Mr.  Pick,  Path,  Trans,  vol.  xx.  p.  229. 

2  Two  cases  of  much  interest  have  been  reported  by  Dr.  Moxon 
(Guy's  Hospital  Beports  for  1868,  vol.  xiv.  pp.  88,  89),  where  contusions 
of  the  lumbar  region  were  followed  by  the  formation  of  coagula  in  both 
arteries  and  veins  of  one  or  both  kidneys.  A  woman  advanced  in  pregnancy 
fell  in  an  upright  position  between  a  moving  railway  carriage  and  the  platform, 
and  was  thus  subjected  to  a  rolling  process,  by  which  the  right  kidney  was 
ruptured,  its  ureter  torn  in  two,  and  the  spines  broken  from  all  the  lumbar 
vertebrse.  This  was  followed  by  vomiting,  abdominal  pain,  and  increasing 
prostration,  suppression  of  urine  complete,  except  that  a  small  quantity  was 
passed  on  the  fifth  day,  the  delivery  of  a  still-born  child,  and  death  135  hourrj 
after  the  accident.  The  right  kidney  was  extensively  bruised  and  torn,  and  the 
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Treatment.  As  this  affection  of  the  kidney  has  hitherto  escaped 
recognition  during  life,  the  consideration  of  its  treatment 
would  seem  superfluous.  Should  the  condition  be  de- 
tected, it  is  obvious  that  drugs  which  lessen  coagulability, 
of  which  the  fixed  alkalies  are  the  most  trustworthy, 
would  be  called  for. 

Embolism 

Definition.  The  impaction  of  erratic  masses  of  fibrine  in  the  ves- 
sels— embolism,  as  it  is  termed — has,  since  the  observa- 
tions of  Kirkes  and  Virchow,  been  clearly  distinguished 
from  the  fixation  of  coagulum  in  the  place  of  its  forma- 
tion, which  is  known  as  thrombosis,  The  results  of  em- 
bolism vary  in  different  organs,  with  the  distribution  of 
the  arteries  and  the  properties  of  the  tissue,  but  they  are 

ureter  severed  just  below  the  pelvis.    All  the  vessels,  arteries  as  well  as 
veins,  were  blocked  with  ante-mortem  clot,  which  reached  as  far  in  each  case 
as  the  principal  vessel ;  the  clot  in  the  vein  was  unadherent,  that  in  the  artery 
adherent,  as  if  it  had  long  been  present.     No  wound  was  found  in  the 
arterial  coats.    The  tissue  of  the  kidney  was  yellow  and  opaque. — The  second 
case  is  that  of  a  man  who  was  knocked  down  by  a  railway  engine,  which  broke 
the  second  and  third  lumbar  vertebrae,  and  killed  him  in  eight  days.  The 
right  kidney  was  swollen,  yellow,  and  opaque,  the  whole  organ  presenting  the 
appearance  usually  seen  in  parts  of  it  as  the  result  of  cardiac  embolism.  All 
the  vessels,  arteries  as  well  as  veins,  were  obstructed  by  ante-mortem  clot, 
which  distended  the  vessels  and  adhered  slightly  to  their  sides.    The  lower 
fourth  of  the  left  kidney,  which  was  separated  from  the  upper  three-fourths  by 
a  zone  of  congestion  such  as  usually  surrounds  embolic  patches,  was  in  the 
same  state  as  the  whole  of  the  right,  its  vessels  obstructed  and  its  tissues 
pale  and  homogeneous.   No  ante-mortem  clots  were  found  in  the  heart  or  great 
vessels.    The  broad  conclusion  of  these  cases  is  clear,  that  violence,  involving 
the  renal  region,  has  given  rise  to  the  deposition  of  coagula  in  the  vessels  of 
previously  healthy  kidneys ;  it  is  also  little  to  be  doubted  that  the  coagula 
presented  themselves  first  in  the  arteries,  in  the  veins  secondarily.  But  whether 
the  arterial  obstruction  was  of  the  nature  of  thrombosis,  as  Dr.  Moxon  holds, 
or  whether  it  was  embolic,  as  his  clear  description  would  lead  one  to  think,  is 
a  question  which  must  await  its  answer.    No  clots  which  could  be  a  source  of 
embolism  were  discovered,  though  the  character  of  the  lesion  would  appear  to 
point  to  some  such  process.    Had  there  been  any  injury  to  the  inner  coat  of 
the  renal  artery,  from  whence  clots  had  been  carried  into  the  further  circulation, 
it  would  have  satisfactorily  explained  the  affection,  but  none  such  was  found. 
Dr.  Moxon's  suggestion,  that  the  blood  clotted  in  the  organs  in  consequence  of 
the  death  of  their  tissue,  as  a  result  of  the  crushing  force  to  which  they  were 
subjected,  is  somewhat  hypothetical,  and  perhaps  is  scarcely  consistent  with 
the  absence,  after  as  long  an  interval  in  one  case  as  eight  days,  of  the  changes 
which  ordinarily  ensue  upon  the  death  of  a  soft  tissue. 
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generally  easily  recognisable,  and  nowhere  present  more 
striking  and  constant  characters  than  those  of  the  well- 
known  4  fibrinous  block,'  which  is  the  form  they  take  in 
the  kidneys.  The  left  cavities  of  the  heart  furnish,  as 
would  be  supposed,  the  ordinary  source  of  the  emboli 
which  enter  the  kidney.  Whenever  accumulated  fibrine 
is  broken  from  the  valves  or  walls,  an  accident  which  is 
of  continual  occurrence  in  cardiac  disease,  more  especially 
in  endocarditis  of  recent  date,  the  fragment  is  liable  to 
be  swept,  by  their  copicus  and  direct  arterial  supply,  into 
one  or  other  kidr.ey. 

There  is  certainly  no  organ  in  which  the  results  oJ 
embolism  are  so  often  noticed  as  in  this,  though  it  would 
be  too  much  to  assert  that  there  is  no  position  in  which 
they  so  frequently  occur. 

The  earliest  alteration  in  the  kidney  which  declares  to 
the  naked  eye  that  loose  fibrine  has  been  swept  into  its 
artery  is  circumscribed  injection  or  extravasation.  Of 
this  there  may  be  one  or  many  patches,  each  patch  indi- 
cating a  separate  lodgment. 

Often  a  patch  or  ring  of  injection  of  considerable  size  General 
is  found  upon  the  surface,  or,  as  happened  in  a  case  in  morbid 
which  I  detected  the  change  at  a  very  early  period,1  a  COn-  ances. 
gested  circle  about  as  large  as  a  sixpence  was  surrounded 
by  a  white  margin.  Later  the  appearances  become  more 
characteristic.  Hard,  dense,  straw-coloured  edges,  bor- 
dered by  vivid  congestion,  are  seen  in  section,  the  point 
of  the  wedge  being  in  a  cone,  the  diverging  lines  crossing 
the  cortex,  the  base  abutting  upon  the  capsule.  When 
the  wedges  or  cones  are  small,  as  is  the  case  when  the 
fibrine  is  confined  to  the  territory  of  one  of  the  smaller 
arteries,  the  arrangement  as  described  is  distinctly  seen. 
More  rarely  the  change  involves  a  large  proportion  of  the 
organ,  often  at  one  end ;  the  conical  disposition  is  then 
necessarily  obscured.  As  much  as  a  third  of  the  gland, 
or  even  more,  may  be  thus  transformed,  the  fibrine  filling 

1  Pathological  Transactions,  vol.  xiii.  p.  46. 
Z  Z 
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one  of  the  larger  subdivisions  of  the  renal  artery,  and 
permeating  the  whole  of  its  field  of  distribution. 

Under  these  circumstances,  a  careful  dissection  will 
often  show  that  the  artery  leading  to  the  block  is 
plugged  with  fibrine;  this,  however,  is  not  always  the 
case.    Unless  the  intruded  material  is  very  abundant,  the 


Embolic  block  in  kidne}7,  the  obstruction  extending  into  renal  artery. 
(From  a  drawing  at  St.  George's  Hospital.) 

minute  vessels  fill  first.  The  blocks  are  so  different  in 
colour  and  texture  from  the  surrounding  tissue  that  they 
look  like  masses  foreign  to  the  kidney,  and  inserted  into 
ifc.  A  close  examination,  however,  even  with  the  naked 
eye,  will  often  reveal  pale  lines  and  spots,  which  show 
that  the  vessels  and  malpighian  bodies  still  hold  their 


Chap.  IV 


MORBID.  ANATOMY. 


095 


position,  though  they  have  lost  their  colour.  The  blocl<s 
are  sometimes  raised  upon  the  surface,  owing  to  the  dis- 
tension of  their  vessels  by  the  intruding  material. 

As  time  goes  on  the  vivid  injection  around  them 
fades,  their  light  bright  colour  becomes  duller  and  yel- 
lower, the  resilient  hardness  gives  way  to  a  puffy,  greasy 
friability ;  they  no  longer  protrude  upon  the  surface,  but 
they  shrink  as  they  soften,  and,  through  stages  of  fatty 
transformation  and  absorption,  disappear,  leaving  a  de- 
pressed indurated  cicatrix  as  the  only  record  of  their 
existence.  If  the  infiltration  has  been  extensive  a  large 
proportion  of  the  organ  may  be  destroyed  by  this  means. 
Dr.  Van  der  Byl  describes  a  kidney  from  a  case  in  which 
embolic  blocking  had  occurred  in  many  organs,  which 
'  weighed  only  an  ounce  and  a  half ;  it  was  much  de- 
formed, and  consisted  for  the  most  part  of  firm  yellowish 
substance,  very  little  of  the  renal  structure  remaining  free 
from  deposit.'1  It  was  clear,  from  the  history  and  sur- 
roundings of  the  case,  that  this  extreme  destruction  of 
renal  substance  had  been  produced  embolically. 

The  microscope  enables  us  to  add  a  few  particulars.  Minute 
At  an  early  stage  there  is  no  change  in  the  kidney  save  anatomy' 
blocking  of  the  vessels  in  a  limited  area,  and  sanguineous 
distension  of  those  around.  The  obstructing  material  is 
amorphous  or  finely  granular,  sometimes  blood-tinged  or 
mixed  with  corpuscles.  It  appears  k  consist  mainly  of 
comminuted  fibrine.  It  is  found  in  the  arteries  and 
capillaries,  not  in  the  veins.  The  material  evidently 
penetrates  the  smaller  arteries  with  facility,  but  cannot 
get  through  the  capillaries.  In  the  capillaries,  therefore, 
or  in  the  smallest  arteries,  the  arrest  takes  place,  and 
the  intruded  material  accumulates,  behind  the  stoppage, 
mounting,  according  to  its  abundance,  in  larger  and 
larger  vessels.  The  straight  vessels  of  the  cones,  and 
those  which  pass  thence  to  the  cortex,  are  more  often 
blocked  than  the  malpighian  capillaries.  The  clot 
passes  more  readily  into  the  branches  of  the  renal  artery 

1  Path.  Trail*,  vol.  vii.  p.  108, 
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which  enter  the  cones  directly  than  into  those  which 
supply  the  malpighian  bodies.  The  latter  are  perhaps 
less  easily  entered,  given  off  as  they  are  at  an  abrupt 
Mode  of  angle.  The  knowledge  that  the  cones  receive  vessels 
tio°ndUC  directly  from  the  renal  artery  enables  us  to  understand 
facts  connected  with  renal  disease  which  would  be  other- 
wise incomprehensible.  It  used  to  be  thought  that  all  the 
blood  of  the  renal  artery  passed  through  the  malpighian 
bodies  before  going  to  the  tubes.  On  such  a  suppo- 
sition the  disposition  of  fibrinous  blocks  is  inexplicable. 
Did  such  a  disposition  of  vessels  exist  it  would  be  hard  to 
explain  the  fact,  often  observed,  that  fibrine  injected  by 
the  arteries  should  be  found  in  the  intertubular,  while 
none  is  to  be  seen  in  the  malpighian  capillaries.  The 
coarse  material  appears  to  be  unable  to  pass  through 
vessels  of  the  capillary  size,  and  must  necessarily  be 
arrested  in  the  malpighian  bodies,  if  it  reach  them  first. 
Dr.  George  Johnson  1  has  been  led  by  this  imperfect  view 
of  the  renal  circulation  to  maintain  that  the  blocks,  which 
are  generally,  and,  as  I  have  endeavoured  to  show,  truly, 
regarded  as  embolic,  are  the  result  of  the  coagulation  of 
blood  in  situ.  This  view,  however,  is  refuted  by  the  exemp- 
tion of  the  veins  from  obstruction,  by  the  abrupt  limitation 
of  each  block  to  the  territory  of  its  own  artery,  and  by  their 
invariable  association  with  fibrinous  deposits  in  the  heart 
or  elsewhere  in  the  course  of  the  blood  which  flows  to  the 
kidney.  Coagulation  in  situ  occurs,  as  has  been  shown,  in 
different  circumstances,  mainly  in  the  veins,  and  without 
abrupt  limitation. 

In  recent  blocks  the  only  change  is  in  the  contents 
of  the  vessels  ;  the  stationary  structures  within  the  block 
soon,  however,  along  with  the  contents  of  the  vessels, 
undergo  degenerative  transformations.  The  impacted 
fibrine  rapidly  becomes  fatty,  and  a  similar  alteration 
affects  the  tubes  and  other  renal  elements.  General 

1  'On  the  Minute  Anatomy  of  the  so-called  Fibrinous  Deposits  in  the 
Kidneys,'  Path.  Trans,  vol.  ix.  p.  305. 
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fatty  disintegration  ensues  within  the  affected  region,  the 
broken-down  tissues  are  absorbed,  until  at  last  only  the 
puckered  cicatrix  remains,  which  has  been  referred  to  in 
connection  with  the  naked-eye  appearances. 

The  renal  changes  which  have  been  described  neces-  Symptoms, 
sarily  result,  as  a  rule,  from  disease  of  the  left  side  of  the 
heart.  Rheumatic  endocarditis  often  gives  rise  to  them, 
as  also  do  more  chronic  valvular  affections,  particularly  if 
they  be  accompanied  with  the  deposition  of  fibrine  upon 
the  auricular  or  ventricular  wall.  The  blocking  of  the 
kidney,  if  it  occur  alone,  is  seldom  of  much  clinical  im- 
portance ;  unless  extensive,  it  often  escapes  recognition 
during  life,  the  symptoms  being  obscured  by  the  other 
results  of  the  cardiac  disease  in  which  it  takes  its  origin. 
The  impaction  may  be  marked  by  shivering  and  succeeded 
by  fever,1  but  these  perhaps  more  often  occur  when  the 
dissemination  is  general  or  widely  distributed  than  where 
it  is  only  renal.  The  symptoms  of  the  renal  localisation 
are,  however,  tolerably  well  marked,  and  would  no  doubt 
be  more  often  found  were  they  more  generally  understood. 
The  urine  becomes  suddenly  albuminous,  often  bloody, 
and  at  the  same  time  there  is  sudden  and  sometimes 
violent  pain  in  one  or  the  other  renal  region.  With  this, 
should  the  affection  of  the  kidney  be  extensive,  there  may 
be  vomiting  and  more  or  less  collapse.  When  the  impac- 
tion is  of  small  extent,  little  further  may  occur  than  a 
suddenly  albuminous  state  of  the  urine,  which  is  usually  Urine, 
of  high,  or  at  least  of  unaffected,  specific  gravity.  It 
contains,  besides  albumen,  blood-corpuscles  and  nume- 
rous tube-casts.  The  casts  are  of  moderate  diameter, 
and  are  more  often  simply  fibrinous  than  of  any  other 
kind.  It  is  probable  that  the  charge  in  the  urine  is  not 
due  to  any  general  disturbance  of  secretion  throughout 
the  kidney,  but  simply  to  a  species  of  circumscribed 
nephritis  in  the  block  itself  and  its  intensely  congested 
vicinity. 

See  cases  reported  by  W.  H.  Dickinson,  Brit.  Med.  Journ.  May  21,  1881. 
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The  urine  gradually  resumes  its  natural  character; 
the  pain,  should  there  have  been  any,  is  of  short  dura- 
tion, and,  after  a  few  days  or  weeks,  all  symptoms  of  the 
disturbance  have  passed  away.  The  block  is  still  in  the 
kidney,  but  ib  is  no  longer  a  source  of  irritation. 

Blocking  of  other  systems  of  vessels,  particularly  of 
the  cerebral,  often  occurs  simultaneously  with  the  renal 
impaction,  and  proportionally  aggravates  the  symptoms. 
Cerebral  embolism  especially  is  apt  to  be  attended  not 
only  with  cerebral  disturbance,  but  with  severe,  and  often 
rapidly  fatal  febrile  prostration.  Such  symptoms,  how- 
ever, do  not  appear  to  occur  when  the  kidney  only  is 
affected. 

Cases  A  young  woman  with  mitral  disease  of  rheumatic  origin, 

ordinary  displayed,  to  the  observation  of  Dr.  Gairdner,  the  symptoms  of 
effects  of  renal  embolism  with  much  explicitness.1  The  urine  was  at 
em  o  ism.  na^ura]f    g^e  then  na(j  a  severe  rigor  lasting  half  an  hour, 

followed  by  profuse  sweating,  pain  in  the  left  side  of  the 
abdomen,  and  tenderness  in  the  left  renal  region.  The  urine 
became  at  once  scanty,  lithatic,  bloody,  and  highly  albuminous, 
and  shortly  afterwards  displayed  epithelial  and  granular  casts 
in  abundance.  Later  tube-casts  containing  pus-corpuscles  were 
found,  while  pus  was  evident  as  a  loose  deposit.  The  blood- 
tinge  continued  in  the  urine  for  about  a  week.  After  three  weeks 
the  albumen  could  be  detected  only  as  an  occasional  trace,  one 
or  two  hyaline  casts  being  likewise  occasionally  found.  The 
urine  was  at  first  lithatic  and  of  high  specific  gravity  (1030- 
1037)  ;  later  it  became  of  normal  specific  gravity  and  appear- 
ance, and  gave  deposits  of  oxalate  and  crystalline  phosphate  of 
lime. 

Subsequently  to  the  attack  which  thus  affected  the  urine  were 
others  of  shivering  and  feverishness,  dependent  also,  probably,  on 
embolism.  In  the  course  of  them  the  radial  artery  ceased  to 
pulsate,  probably  from  an  obstruction  of  this  nature.  Post- 
mortem proof  of  the  cause  of  the  attacks  was  fortunately  wanting 
as  the  patient  left  the  hospital  comparatively  well  ;  there  could, 
however,  be  no  doubt  as  to  their  origin. 

1  '  Keport  of  Kenal  Cases  in  Professor  Gairdner "s  Clinique,'  by  Dr. 
Finlayson,  Glasgow  Med.  Journ.  1874.  p.  44. 
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Dr.  Hermann  Weber  1  brought  an  instructive  case  of 
this  affection  before  the  Pathological  Society. 

A  woman  who  had  old  disease  of  the  mitral  valve  was 
suddenly  seized  with  violent  pain  in  the  right  side  just  below  the 
twelfth  rib,  with  great  collapse,  vomiting,  and  diarrhoea,  the  pain 
being  increased  by  pressure.  These  symptoms  abated  after  two 
days.  A  week  afterwards  a  similar  but  more  violent  attack 
occurred,  the  pain  this  time  being  on  the  left  side,  lasting  almost 
a  week,  with  varying  intensity,  and  being  only  relieved  by 
frequent  subcutaneous  injections  of  morphia.  The  urine,  which 
had  exhibited  only  a  very  small  quantity  of  albumen  before  these 
attacks,  became  highly  albuminous  during  and  for  about  a 
fortnight  after  this  occurrence,  containing  many  tube-casts  cf 
various  kinds,  but  principally  of  the  transparent  variety.  After- 
wards the  urine  resumed  its  natural  characters,  being  free  from 
albumen  and  casts.  Traces  only  of  blood  were  found  for  a 
few  days  at  the  time  of  the  attacks.  Anasarca  of  the  lower 
extremities  which  had  before  been  moderate,  increased  upon  the 
attacks,  and  diminished  with  the  albumen. 

The  patient  died  of  pulmonary  apoplexy,  thirty-eight  days 
after  the  first  attack  of  renal  pain.  The  right  kidney  contained 
in  its  centre  a  pale  yellowish  deposit,  shrunk,  and  depressed 
below  the  surface  of  the  surrounding  tissue.  The  left  kidney 
contained  several  larger  deposits,  likewise  of  pale  yellow  colour, 
but  slightly  raised  above  the  surrounding  level ;  the  deposits 
occupied  the  greater  part  of  the  upper  portion  of  the  kidney,  the 
corresponding  arterial  branch  was  occupied  by  a  fibrinous  plug. 

This  case  is  of  interest  in  the  marked  symptoms,  which  led  to 
a  diagnosis  of  the  renal  affection  subsequently  confirmed  by  the 
post-mdrtem. 

I  will  include  another  instance,  for  which  I  am  in- 
debted to  the  courtesy  of  Dr.  Finlayson,  of  Glasgow. 

Case  of  Renal  Embolism  under  the  care  of  Dr.  Fraser, 
Paisley,  and  Br.  Finlayson,  Glasgoiv. 

'  A  married  lady,  aged  thirty-nine,  was  known  to  have  been 
long  affected  with  constriction  of  the  mitral  orifice,  but  there  was 

1  Path.  Trans,  vol.  xvi.  p  166. 
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no  antecedent  rheumatism.  She  had  had  repeated  attacks  of 
bronchitis  and  other  pulmonary  troubles,  occurring  with  special 
severity  before  some  of  her  confinements ;  during  none  of 
these  attacks  had  there  been  albuminuria,  but  in  all  of  them 
orthopncea  was  a  marked  symptom.  During  an  interval  of 
moderately  good  health,  while  she  was  able  at  least  to  go  about 
her  house,  although  easily  rendered  breathless,  she  was  suddenly 
seized,  on  January  27,  1877,  about  five  o'clock  in  the  morning, 
with  a  slight  rigor,  and  with  breathlessness  ;  there  was  generalised 
discomfort  but  no  localised  pain.  She  had  slept  well  during 
the  night  till  she  awoke  with  the  feeling  of  coldness.  Another 
shivering  occurred  in  the  afternoon,  and  during  the  night  there 
was  a  third  shivering,  associated  with  faintness,  and  a  feeling 
"  as  if  the  heart  would  not  work."  Dr.  Eraser  saw  her  on  the 
first  day  of  the  illness,  but  failed  to  find  signs  of  bronchitis 
or  any  fresh  mischief  in  the  chest ;  the  pulse,  however,  was 
irregular.  He  therefore  ordered  a  sample  of  the  urine  to  be  kept 
on  the  following  day,  and  it  was  then  found  to  be  high-coloured, 
loaded  with  urates,  and  rather  highly  albuminous  ;  no  blood- 
corpuscles  were  seen  on  microscopic  examination,  and  only  one 
or  two  somewhat  doubtful  fragments  of  tube-casts.  On  the 
following  day,  the  third  day  of  the  illness,  she  was  somewhat 
better,  and  was  examined  carefully  in  the  evening.  No  new 
mischief  could  be  detected  in  the  chest ;  there  was  and  had  been 
a  complete  absence  of  the  orthopncea  so  usual  in  her  previous 
illnesses  ;  the  heart's  action  continued  to  be  rather  irregular  ;  no 
pain  or  tenderness  existed  over  the  kidneys  ;  and  there  was  no 
dropsy  and  no  frequency  in  micturition.  On  inquiry  as  to  the 
urine,  it  was  reported  that  it  had  become  changed  for  the  better 
that  very  afternoon  (the  general  symptoms  having  also  begun  to 
improve)  ;  by  this  it  was  meant  that  the  urine  was  not  so  high 
in  colour  nor  so  thick  on  standing  as  before.  The  sample  pro- 
cured that  evening  was  still  of  rather  high  specific  gravity,  and 
it  deposited  a  slight  sediment  of  urates  ;  it  gave  no  indication  of 
albumen  even  on  careful  testing  with  nitric  acid  in  the  cold,  and 
it  gave  no  reaction  with  the  guaiacum  test.  Under  the  microscope 
a  great  number  of  small  white  round  cells  were  seen,  but  no  red 
blood-corpuscles  and  no  casts.  The  urine  was  frequently  tested 
after  this,  but  no  album* n  was  again  detected,  and  the  white 
cells  mentioned  were  not  again  seen.  The  symptoms  may  be 
said  to  have  lost  all  severity  after  the  third  day  of  the  illness,  but 
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the  recovery  of  strength  was  slow,  and  it  was  some  little  time 
before  she  could  move  about  again.  The  urine  remained  free 
from  albumen  till  the  fatal  attack  which  set  in  with  bronchial 
disturbance  about  six  weeks  later,  and  death  occurred  on 
March  26,  1877. 

'  The  post-mortem  examination  was  made  by  Dr.  Joseph 
Coats.  A  yellow  cheesy  embolic  impaction  was  found  in  the  right 
kidney,  of  the  usual  wedge-shape,  and  about  half  a  square  inch  in 
superficial  area.  The  kidnevs  were  normal  in  size.  The  spleen 
was  much  enlarged,  and  it  was  nearly  divided  by  a  very  deep 
cicatrix  apparently  the  result  of  an  old  embolism.  The  heart  was 
somewhat  enlarged,  and  the  mitral  orifice  so  small  that  even  the 
tip  of  the  finger  could  not  enter.  The  curtains  of  the  mitral 
valve  were  coalesced  so  as  to  forma  funnel-shaped  deformity  ;  on 
the  auricular  surface  of  the  funnel,  and  close  to  the  orifice,  there 
was  a  fibrinous  polypus  adherent :  it  was  spherical  in  shape,  and 
the  inside  of  the  sphere  was  nearly  empty  (as  if  it  had  broken 
up),  or  partly  filled  with  freshly  deposited  clots.  The  state  of 
the  other  organs  does  not  call  for  remark  here. 

'  The  diagnosis  of  renal  embolism  was  arrived  at  in  this  case 
on  the  following  grounds:  1.  The  existence  of  marked  mitral 
stenosis.  2.  The  suddenness  of  the  severe  illness  without  any 
fresh  pulmonary  mischief.  3.  The  occurrence  of  shiverings.  4. 
The  marked  difference,  especially  as  regards  orthopnoea,  between 
this  illness  and  any  previous  attacks,  a  difference  experienced 
and  expressed  by  the  patient.  5.  The  combination  of  cardiac 
disturbance  (irregularity,  faintness,  &c.)  with  albuminuria,  and 
the  secretion  of  a  concentrated  urine  loaded  with  urates.  6.  The 
presence  of  abundant  white  cells  in  the  sediment  on  the  day  the 
albumen  had  disappeared.  7.  The  absence  of  albuminuria  before 
this  illness,  and  the  absence  of  albuminuria  and  dropsy  during 
the  very  serious  bronchitic  attacks  through  which  she  had 
repeatedly  passed  :  these  facts  were  not  consistent  with  the  idea  of 
mere  renal  congestion  from  cardiac  disease.  On  the  other  hand, 
it  was  inferred  that  the  renal  embolism  was  probably  not  very 
large,  from  the  absence  of  pain  and  tenderness  over  the  kidneys, 
from  the  absence  of  blood  in  the  urine,  and  from  the  rapidity 
with  which  the  albumen  and  the  white  cells  disappeared  from  the 
urine.' 

The  account  of  renal  embolism  would  not  be  complete 
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without  mention  of  a  result  which  is  occasionally  pro- 
duced in  the  renal  as  well  as  in  other  arteries  by  embolic 
obstruction. 

Apparently  chiefly  in  consequence  of  the  hurt  inflicted 
upon  the  vessel  by  the  lodgment,  aneurism  in  the  place  of 
it  has  been  known  to  occur  in  the  arteries  of  the  brain,  of 
the  limbs,  of  the  lungs,  of  the  heart,  and  of  the  kidneys. 
The  following  case  is  an  example  of  the  latter  rare  condi- 
tion : — 

Extravasation  of  Blood  into  the  Kidney,  probably  from 
the  bursting  of  an  Aneurism  consequent  upon  Embolic 
Obstruction, 

William  Sfcowe,  twenty-six  years  of  age,  a  blacksmith,  came 
into  St.  George's  Hospital,  January  2,  1867,  under  the  care  of 
Dr.  Ogle.  He  was  suffering  from  an  aggravation  of  old  valvular 
disease  of  the  heart,  the  result  of  rheumatic  fever.  There  was  a 
loud  murmur,  and  much  disturbance  of  cardiac  action.  He  had 
much  pain,  increased  by  pressure  over  the  region  of  the  left 1 
kidney.  No  previous  symptoms  of  renal  disease  had  been  re- 
cognised, but  the  urine,  which  was  clear,  and  had  a  specific 
gravity  of  1014,  contained  albumen,  and  showed  under  the 
microscope  crystals  of  haematin.  There  was  a  patch  of  ecchy- 
mosis  upon  the  left  arm,  with  a  swelling  which  was  thought  to 
be  due  to  an  extravasation  of  blood  into  the  muscle.  On  the 
day  after  admission  he  died  suddenly. 

The  post-mortem  examination,  which  was  made  by  Mr.  Pick, 
brought  into  view  the  following  changes: — 

The  aortic  valves  were  thickened  by  not  very  recent  deposit. 
The  right  kidney  was  coarse  and  congested.  Blood  had  been 
largely  extravasated  beneath  the  capsule  and  into  the  substance 
of  the  organ  near  the  entrance  of  the  vessels.  There  were  also 
found  in  the  organ  two  old  fibrinous  blocks  of  small  size. 

The  left  kidney  was  natural. 

The  swelling  in  the  arm  was  produced  by  a  recent  ex- 
travasation, in  the  neighbourhood  of  which  were  two  small 
aneurisms  on  branches  of  the  brachial  artery. 

The  pericardium  contained  a  quantity  of  blood,  which  had  its 

1  This  is  probably  a  clerical  error  for  right.  I  have  preferred,  however,  to 
leave  the  statement  as  it  occurs  iu  the  notes  of  the  case. 
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source  in  one  of  three  small  aneurisms  which  were  in  connection 
with  superficial  branches  of  the  coronary  artery. 

From  the  finding  of  aneurisms  in  connection  with  both 
brachial  and  pericardial  haemorrhages  it  may  be  looked  upon  as 
certain  that  the  renal  haemorrhage  had  also  an  aneurismal  source. 
Neither  is  it  possible  to  doubt  that  the  arterial  dilatations  had 
their  origin  in  embolic  obstruction.  That  embolism  had  occurred 
was  proved  by  the  blocks  in  the  kidney. 

The  coats  of  the  arteries  were  generally  natural,  so  that  no 
results  could  be  attributed  to  disease  primary  to  them  ;  while  the 
minuteness  and  multiplicity  of  the  vessels  affected  are  charac- 
teristic of  the  embolic  origin. 

With  regard  to  the  treatment  of  embolic  obstruction  Treatment, 
of  the  renal  vessels  little  need  be  said.  The  question 
resolves  itself  into  the  larger  inquiry,  the  treatment  of 
cardiac  disease.  Generally  speaking,  the  results  of  em- 
bolism in  the  kidney  are  not  serious  or  lasting.  The 
block  is  rapidly  disintegrated  and  absorbed,  and  its  place 
knows  it  no  more.  When,  as  sometimes  happens,  severe 
pain  results  from  the  impaction,  opiates,  by  injection  or 
otherwise,  may  be  resorted  to  ;  beyond  this  the  treatment 
of  the  affection  may  be  left  to  the  secret  workmanship  of 
nature. 
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CHAPTER  V. 

GENERAL  RELATIONS  OF  RENAL  TUMOURS. 

The  subject  may  be  conveniently  taken  in  two  parts,  the 
first  dealing  with  the  general  relations  of  renal  enlarge- 
ments, whatever  be  their  nature ;  the  second  with  morbid 
formations,  whether  attended  or  not  with  obvious  tume- 
faction. 

Frequent  Swellings  of  the  kidney  are  perhaps  more  often  the 
subjects  of  subiects  of  errors  of  diagnosis  than  those  of  anv  other 

erroneous  °  °  J 

diagnosis,  organ,  which  as  frequently  presents  itself  in  the  guise  of 
an  abdominal  tumour.  Doubtful  tumours  are  apt  to 
present  the  riddle  of  their  nature  in  the  shape  of  the 
question,  6 Is  it  renal  or  is  it  not  ?  '  This  answered,  the 
rest  is  clear.  To  suppose  a  solid  renal  tumour  to  be 
splenic,  or  a  hollow  one  to  be  ovarian,  are  errors  of  not 
infrequent  occurrence ;  while  a  list  of  the  enlargements 
which  have  either  been  erroneously  supposed  to  be  renal, 
or  for  which  renal  swellings  have  been  mistaken,  would 
be  little  short  of  a  complete  catalogue  of  abdominal 
tumours.  It  would  include  tumours  in  connection  with 
the  liver  and  with  the  uterus ;  enlargements  of  the  supra- 
renal bodies,  of  the  lumbar  glands,  and  of  the  mesenteric 
glands ; .  intestinal  accumulations,  abscesses,  especially 
such  as  are  in  connection  with  the  vertebrae,  and,  strange 
to  say,  ascites,  for  which  not  only  have  renal  cysts  been 
mistaken,  but  even  solid  tumours.  In  a  child  three  years 
of  age  a  fluctuating  renal  sarcoma  was  thus  misinter- 
preted.1 

The  marks  whereby  renal  tumours  are  to  be  recog- 

1  St.  George's  Hospital  Museum  Catalogue,  Series  xi.  Prep.  38. 
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nised  are  mainly  anatomical.  It  is  not  necessary  to  say  Anatomi- 
tliat  the  kidneys  extend  from  the  front  of  the  eleventh 


cal  rela- 
tions. 


rib  to  near  the  crest  of  the  ilium,  the  right  coming 
a  trifle  lower  down  than  the  left.    They  are  supported 
behind  by  the  flat  muscles  of  the  abdominal  wall,  which 
are  themselves  backed  up  by  the  great  erectors  of  the 
spine,  and  their  attachments  to  the  lumbar  vertebrae. 
In  front  they  are  separated  only  by  the  peritoneum,  and 
partially  by  the  large  bowel,  from  the  abdominal  cavity, 
so  that,  should  they  become  the  subjects  of  swelling, 
their  bulk  will  probably  come  forwards  as  the  direc- 
tion of  least  resistance.    It  is  only  in  exceptional  cir-  Conse- 
cumstances  that  a  renal  tumour  obtrudes  in  the  loin  character- 
as  more  than  an  indistinct  fulness;  this,  indeed,  may  istics- 
be  the  only  backward  manifestation  of  a  swelling  wThich 
may  fill  a  considerable  portion  of  the  abdominal  cavity. 
But,  however  apt  to  encroach  upon  this  cavity  and  con- 
fuse themselves  with  the  organs  which  lie  within  it, 
there  are  certain  characteristics  which  cleave  to  them 
as  post-peritoneal.    One  is  the  direction  of  such  diseases 
as,  like  cancer  and  abscess,  advance  by  contiguity  from 
the  kidney  to  the  other  organs  placed  with  it  behind 
the  serous  partition.    We  see  this  in  the  invasion  of  the 
vertebrae  by  adjacent  renal  cancer,  and  in  the  erosion 
and  possible  penetration  of  the  vertebral  column  by  pus  of 
renal  origin.    In  the  next  place  renal  tumours  so  seldom 
fail  to  have  bowel  in  front  that  the  exceptions  have  the 
interest  of  lusus  natures. 

To  state  the  rule  before  the  exceptions,  the  ascending  Situation 
colon  usually  is  to  be  found  in  front  and  towards  the  ^regard 
inner  side  of  a  right  renal  tumour,  the  descending  colon  to  renal 
in  front  of  one  belonging  to  the  left;  side  ;  besides  which 
tumours  of  either  kidney  are  apt  to  have  coils  of  small 
bowel  before  them,  overlying  especially  their  inner  half, 
unless  they  have  attained  such  dimensions   as  to  be 
widely  in  contact  with  the  abdominal  wall. 

The  position  of  the  duodenum  in  front  of  the  right 
kidney  would  lead  one  to  expect  that  it  would  still  be  in 
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front  of  a  renal  tumour.  It  does  not  appear,  however,  to 
be  carried  straight  forward.  In  Dr.  Hillier's  case  of  right 
hydronephrosis  referred  to  at  p.  832,  this  portion  of  the 
intestine  was  adherent  to  the  upper  and  left  side  of  the 
cyst;  and  in  an  instance  of  tubercular  enlargement  of 
the  right  kidney  recently  under  my  care  the  duodenum 
was  found  (see  fig.,  p.  809)  after  death  closely  adherent  to 
the  inner  side  of  the  organ,  while  the  ascending  colon 
traversed  its  front.  I  may  refer  also,  with  regard  to  the 
relation  of  the  duodenum  to  renal  tumours,  to  a  case  of 
sarcoma  related  and  illustrated  at  p.  714. 

But  so  pertinaciously  does  the  colon  on  each  side 
hold  to  its  position  as  to  be  almost  never  absent  from  the 
front  of  a  renal  tumour,  and  can  be  here  recognised, 
even  when  flattened  and  non-resonant,  by  the  sensation 
which  it  gives  as  it  rolls  under  the  fingers.  Bowel  is 
never  found  in  front  of  an  enlarged  spleen,  and  seldom 
before  an  enlarged  liver.  With  regard  to  liver,  the  rule 
is  that  under  enlargement  the  front  edge  falls  like  a 
shutter  immediately  behind  the  wall  of  the  belly,  without 
intervening  intestine;  but  exception  to  this  rule  may 
occur  when  either  the  shape  of  the  liver  is  much  altered 
by  disease  or  the  abdominal  wall  much  protruded  by 
ascites.  The  two  causes  may  concur,  and  bowel  be 
abundantly  resonant  in  front  of  a  hepatic  tumour,  when 
the  liver,  as  with  hypertrophic  cirrhosis,  is  made  globular 
at  the  same  time  that  it  is  increased  in  bulk,  so  that  as  it 
passes  downwards  it  slopes  away  from  the  abdominal 
wall,  and  also  sometimes  when  cancerous  masses  protrude 
from  its  under  surface. 
Exceptions  The  rule  that  a  renal  tumour  has  bowel  before  it  is 
to  ordinary  not  as  kag  "been  implied,  without  exception.    The  colon 

positions  .  . 

of  bowels,  on  the  right  side  is  not  so  closely  connected  with  the 
kidney  as  on  the  left,  and  a  renal  growth  has  been  known 
to  insinuate  itself  between  the  liver  and  ascending  colon, 
and  to  push  the  latter  down  instead  of  carrying  it  in 
front  (as  in  a  case  at  p.  718,  for  which  I  am  indebted  to 
Dr.  Bridges). 


Chap.  V.  THEIR  RELATIONS  TO  THE  BOWELS. 


707 


Again,  a  renal  tumour,  if  very  large,  may  carry  the 
bowel  with  it  in  its  advance  towards  and  beyond  the 
median  line,  so  that  the  colon,  though  still  in  front  of 
the  tumour,  is  not  on  its  own  side  of  the  body.  (This 
point  is  illustrated  at  p.  714.)    Another  exception  may 
be  with  a  floating  kidney,  as  it  is  called,  or  a  kidney 
which  enjoys  the  liberty  of  a  mesentery.    This  may  be 
uncovered  by  bowel  of  any  kind,  and  lie  immediately 
under  the  surface,  like  a  fsecal  accumulation,  for  wdiich 
indeed  a  healthy  floating  kidney  may  be  easily  mistaken. 
A  floating  kidney  may  become  the  seat  of  tumour,  or. 
perhaps,  more  often  a  diseased  kidney  may  float.  A  patient 
underwent  an  operation  in  the  Middlesex  Hospital  for 
the  removal  of  a  tumour,  which  was  thought  to  be 
ovarian.    It  bulged  forwards  below  the  umbilicus,  on  the 
left  of  the  median  line,  and  could  be  felt  also  in  the  left 
lumbar  region,  which  was  dull  on  percussion,  as  compared 
with  the  other  side.    The  uterus  was  in  its  natural  posi- 
tion, and  freely  movable,  independently  of  the  tumour. 
The  renal  origin  of  the  disease  was  first  suggested  in  the 
course  of  the  operation,  when  it  was  discovered  that, 
though  not  closely  bound  to  the  lumbar  region,  the  mass 
was  covered  by  peritoneum  in  such  a  manner  as  to  forbid 
its  excision.    After  death  it  was  found  that  the  growth 
belonged  to  the  left  kidney,  though  it  had  sprung  from 
the  cellular  tissue  of  the  hilum  rather  than  from  the 
glandular  substance.     It  had,  like  many  other  renal 
tumours,  an  encephaloid  appearance  and  a  sarcomatous 
structure.    The  peculiarity  of  the  case,  and  probably  the 
source  of  error,  was  in  the  situation  of  the  tumour  wholly 
in  front  of  the  bowel.    The  kidney,  together  with  the 
growth  within  its  capsule,  was  loosely  tethered  to  the 
renal  position  by  a  'mesentery,'  which  permitted  the 
mass  to  come  so  far  forward  that  the  descending  colon 
and  sigmoid  flexure,  with  the  rest  of  the  bowels,  lay 
behind  it.    Looking  at  the  case  with  posthumous  wis- 
dom, it  is  easy  to  say  that  the  natural  position  and  mo- 
bility of  the  uterus,  together  with  the  large  amount  of 
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lumbar  dulness  for  the  size  of  the  tumour,  had  it  been 
ovarian — it  was  about  four  inches  in  diameter — might 
have  raised  doubt  as  to  its  ovarian  nature.1 
Maybe  Renal  swellings,  when  small,  are  usually  confined  to 

one^de  or  their  own  side ;  when  large  they  encroach  upon  the  other  ; 
occupy  when  very  large  they  appear  to  fill  both,  but  seldom  so 
equally  but  that  with  care  a  distinction  can  be  discerned. 
When  the  kidney  is  distended  with  liquid,  as  in  hydrone- 
phrosis, it  may  occupy  the  whole  belly ;  or,  short  of  this, 
much  of  its  bulk  may  cross  the  median  line  as  if  it  were 
ovarian,  which  in  many  instances  it  has  been  supposed 
to  be;  it  has  even  passed  as  ascites,  and  that  in  careful 
and  practised  hands.  A  collection  of  pus  within  the  renal 
cavity  may  transgress  the  median  line,  as  in  a  case  under 
my  own  observation  in  which  the  outline  as  felt  during  life 
is  shown  at  page  710. 

Even  a  solid  renal  growth  may  be  of  such  a  size  com- 
pared to  the  abdomen  as  to  occupy  the  greater  part  of  it 
with  little  distinction  of  side,  as  in  an  instance  already 
alluded  to,  in  which  a  fluctuating  renal  sarcoma  was  mis- 
taken for  ascites.  The  growth  was  from  the  concavity  of 
the  kidney,  so  that  its  line  of  advance  was  towards  the 
vertebral  column  and  the  opposite  side.2  (See  also  case 
related  and  illustrated  at  page  714.)  And  where  a  solid 
renal  tumour  has  been  relatively  smaller,  I  have  known 
some  part  of  it,  or  of  the  parent  organ — the  lower  end  of 
the  latter  in  particular — to  be  thrust  downwards  and  for- 
wards, so  as  to  infringe  upon  the  abdominal  wall  not  only 
much  below  its  proper  position,  but  across  the  median 
line. 

The  accompanying  outlines,  together  with  those  at 
pages  714,  718,  808,  and  809,  will  show  the  positions  in 
which  renal  enlargements  usually  manifest  themselves. 
While  small,  they  are  evident  only  on  deep  pressure,  and 
in  the  proper  renal  position.  Sir  William  Jenner  long 
ago  told  us  how  to  estimate  the  size  of  the  kidney  by 

1  Lancet,  March  18,  1865. 

2  See  Prep,  in  St.  Georges  Hospital  Museum,  Series  xi.  Prep  38. 
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touch,  a  more  sure  mode  than  percussion.1    One  hand  is  to  General 
be  placed  behind  the  patient  underneath  the  last  rib  and  jJ^JJ 
just  outside  the  great  lumbar  muscles,  the  other  in  front  swellings 
just  over  the  hand  behind,  if  in  the  right  side  immediately  tectedby 
under  the  liver ;  thus  the  kidney  lies  between  the  two  sets  touch, 
of  fingers,  and  by  diverting  the  patient's  attention  so  as  to 
secure  abdominal  relaxation,  and  by  taking  advantage  of 
the  act  of  expiration,  the  bulk  of  the  organ  may  be  appre- 
ciated in  a  thin  person,  even  when  not  greatly  increased. 
Sometimes  in  children  the  healthy  kidneys  may  be  felt  by 
this  means ;  but  as  a  rule  a  palpable  kidney  is  a  diseased 
kidney,  more  especially  when  only  on  one  side.    In  three 
cases  recently  under  my  care  a  comparatively  small  altera- 
tion in  the  size  or  prominence  of  one  kidney  was  appre- 
ciated by  touch  during  life,  and  the  observation  subse- 
quently verified.    In  one  the  organ  was  lifted  by  a  spinal 
abscess  behind  it ;  in  another  it  was  stretched,  but  not 
excessively,  as  the  result  of  an  urethral  obstruction  ;  in 
the  third  it  was  surrounded  by  adhesions  and  increased 
in  rotundity,  though  not  in  absolute  bulk,  as  consequences 
of  tubercular  disease.    Eenal  tumours  are  indeed  often 
appreciable  by  touch  which  are  not  to  be  detected  by 
any  other  means. 

As  such  tumours  increase  they  approach  the  front  wall  Presenta- 
of  the  abdomen,  usually  at  about  the  level  of  the  umbilicus,  ^nal^ 
perhaps  a  couple  of  inches  on  one  side.   The  '  presentation '  tumours, 
of  a  renal  tumour  is,  however,  various.    With  enlarge- 
ment it  fills  up  the  lateral  space  between  the  edge  of  the 
thorax  and  the  spine  of  the  ilium,  and  causes  that  region 
to  impart  a  sense  of  fulness  or  resistance,  and  in  some 
cases  to  bulge,  to  the  loss  of  bilateral  symmetry.  .  The 
fulness  passes  towards  the  backbone,  and  is  to  be  traced 
as  far  as  the  great  lumbar  muscles  will  allow.    No  in- 
terval, either  of  increased  resonance  or  diminished  resist- 
ance, is  to  be  made  out  between  these  muscles  and  the 
renal  mass :  important  as  a  means  of  distinguishing  renal 

1  '  Lectures  on  Extra-pelvic  Tumours  of  the  Abdomen/  Brit.  Med.  Journ. 
1869  (Jan.  16),  p.  42. 

3  A 


710 


RENAL  TUMOURS. 


Chap.  V. 


Abdominal  aspects  of  Renal  Tumours. 


Chap.  V. 


A  BDOMINAL  POSITION. 


711 


1.  — Eneephaloid  of  left  kidney  in  a  boy  six  years  of  age.  Weight  of  tumour 
31  pounds.    (Dr.  Hawkins,  quoted  by  Roberts.) 

2.  — Renal  eneephaloid  in  a  girl  four  years  old.  Weight  of  tumour  over 
16  pounds.    (Spencer  Wells,  «  Dublin  Quarterly,'  1867,  p.  129.) 


3.  — Distension  of  right  kidney  by  pus,  the  result  of  stone.  The  position  ot 
bowel  resonance  before  the  tumour,  as  observed  during  life,  is  shown.  After 
death  the  caecum  and  ascending  colon  were  inseparably  adherent  to  the  front  of 
the  tumour,  beside  which  it  was  overlapped  by  small  bowel.  From  a  young 
woman  under  my  own  care. 

4.  — Girl  one  year  and  eight  months  old,  under  my  own  care.  Globular 
tumour  projecting  lateral  aspect  of  trunk.  Bowels  felt  and  percussed  over 
inner  half.  Sarcoma  of  kidney  diagnosed  and  shortly  afterwards  discovered. 
The  descending  colon  lay  close  to  median  line  along  inner  edge  of  tumour. 


5.  — Cystic  kidneys. 

6.  — Suppurating  kidney. 

7.  — Distension  by  pus. 


8.  — Enlargement  of  right  kidney,  pus  being  discharged  with  the  urine. 

9.  — Dilatation  of  kidney  dependent  on  obstruction  by  a  calculous  tumour 
descending  towards  pelvis  as  if  uterine  or  ovarian. 

10.  -  Suppurating  kidney  showing  position  of  descending  colon. 


11.  — Fungoid  tumour  of  right  kidney  erroneously  supposed  to  be  connected 
with  the  concave  surface  of  the  liver.    Situation  of  large  veins  marked. 

12.  — Fungoid  (malignant)  tumour  of  kidney  apparently  divided  into  two  by 
descending  colon.1 


Figs.  5  to  12  are  copied  from  Bright's  'Abdominal  Tumours.' 
3  a  2 


712 


SENAL  TUMOURS. 


Chap.  V. 


from  splenic  tumours.  When  of  large  size,  renal  tumours 
may  bulge  laterally,  but  they  seldom  do  so  posteriorly, 
their  presence  being  indicated  here  rather  by  the  efface- 
ment  of  hollows — 6  levelling  up.'  It  has  been  laid  down 
that  such  tumours  never  protrude  posteriorly,  but  the  rule 
is  not  without  exception.  A.  pulsating  renal  growth  in 
St.  George's  Hospital  declared  itself  by  a  swelling  over  the 
right  side  of  the  sacrum.1 
Their  per-  Renal  tumours,  whether  solid  growths  or  fluid  accumu- 
s"hape.CJ  °f  lations,  are  apt  to  retain  much  of  the  original  shape  of  the 
organ — sometimes,  indeed,  almost  its  exact  shape — not- 
withstanding great  increase  of  size.  There  are,  of  course, 
exceptions  to  this  rule,  where  growths  are  not  distributed 
through  the  gland,  but  sprout  from  a  single  spot,  as  from 
a  part  of  the  pelvic  areolar  tissue.  But  there  are  few 
exceptions  to  the  rule  that  the  kidney,  normally  rounded 
as  it  is  in  every  direction,  never  acquires  a  sharp  edge. 
The  kidney  £  is  rounded,'  says  Jenner,  6  on  every  side,  and 
in  disease  never  loses  this  peculiarity.'  This  point  may 
often  be  sufficient  to  determine  the  distinction  between  a 
renal  enlargemeut  and  one  belonging  on  the  one  side  to 
the  liver,  or  on  the  other  to  the  spleen. 

No  certain  inference  is  to  be  drawn  from  the  fact  that 
a  tumour  descends  with  inspiration.    Hepatic  and  splenic 
Generally,   growths  do  so  ;  the  latter  conspicuously.   A  renal  growth 
biutaI10t      or  dilatation  is  commonly  fixed  posteriorly,  but  it  may 
immobile,    bend  upon  itself  so  that  its  fore  part  will  move  with  the 
diaphragm.    I  have  two  patients  at  the  present  time  with 
pyelitis  and  renal  dilatation ;  in  both  the  upper  and  fore 
part  of  the  mass  markedly  descends  with  inspiration.  In 
both  it  is  on  the  right  side,  so  that  it  moves  with  the 
liver,  though  distinctly  separable  at  least  from  its  anterior 
part. 

Tumours  of  the  kidney,  if  large,  may  compress  the 
vena  cava,  and  cause  as  much  exaggeration  of  the  super- 
ficial abdominal  veins  as  is  produced  by  portal  obstruction  ; 

1  Belated  by  Mr.  T.  Holmes,  Path.  Trans,  vol.  xxiv.  p.  149. 
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this  appearance  is  therefore  of  little  diagnostic  signifi- 
cance. 

The  following  cases  illustrate  some  of  the  points  which 
have  been  referred  to  in  regard  to  the  abdominal  relations 
of  renal  tumours. 

Large  Renal  Sarcoma,  in  a  child  three  years  of  age. 

Lily  Langley,  a  child  of  the  age  of  two  years  and  eleven 
months,  was  admitted  tinder  my  care  at  the  Hospital  for  Sick 
Children  on  March  4,  1882.  She  had  been  apparently  well  until 
two  months  before,  when  the  belly  was  noticed  to  be  swollen.  Th 
child  did  not  seem  otherwise  out  of  health  until  five  weeks 
before  admission,  when  she  caught  cold  and  had  bronchitis, 
which  laid  her  up  for  a  fortnight.  During  this  time  she  had 
'  stomach-ache  '  which  lasted  for  a  day  and  a  night. 

On  admission  she  had  a  large  rounded  swelling  of  the  belly 
which  was  without  difficulty  diagnosed  as  the  result  of  a 
renal  sarcoma.  The  belly  measured  on  admission  26-J-  inches 
in  circumference  at  the  level  of  three  inches  above  the 
navel ;  the  measurement  in  this  position,  where  it  was  at  its 
greatest,  gradually  increased,  until  by  March  28  it  had  reached 
31J  inches,  which  was  the  greatest  girth  attained.  After  this 
the  wasting  of  the  body,  together  perhaps  with  some  partial 
shrinking  of  the  tumour,  more  than  counterbalanced  its  further 
growth,  so  that  by  April  25,  the  last  day  on  which  measurements 
were  made,  the  circumference  had  lessened  by  a  quarter  of  an 
inch.  The  distance  from  the  ensiform  cartilage  to  the  navel  was 
8^  inches  ;  from  the  navel  to  the  symphysis  4  inches. 

The  abdominal  swelling  roughly  resembled  that  of  pregnancy, 
if  the  comparison  may  be  applied  to  so  young  a  subject,  though 
it  was  proportionally  greater  than  ever  proceeds  from  this  cause. 
The  appearance  is  well  represented  in  fig.  1,  which  is  taken  from 
a  sketch  by  Dr.  Westmacott.  By  handling  and  percussion  it 
was  found  that  though  the  swelling  was  nearly  symmetrical,  the 
tumour  was  not  so.  The  right  side  of  the  abdomen,  and  part  of 
the  left  side,  in  the  hypochondriac  and  lumbar  regions,  the  whole 
of  the  right  lateral  and  lumbar  regions,  were  dull  on  percussion, 
the  hardness  of  the  tumour  being  appreciable  to  the  fingers 
immediately  beneath  the  abdominal  wall  without  intervening 
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bowel  Fig  2  shows  wbere  the  tumour  was  superficial,  as 
ascertained  by  touch  and  percussion.  The  mass  stretching  m 
continuity  with  the  tumour  across  the  epigastric  region  into  the 


Fig.  2. 


General  aspect. 
March  10. 


Fig.  3. 


Position  of  dulness,  together 
with  superficial  resist- 
ance and  bowel  reson- 
ance. Shading  =  dnlness. 
March  10. 

Fig.  4. 


P  M  Position  of  tumour  Relations  of  tumour  as  seen 
upon  opening  abdomen.  after  removal  of  liver  and 
Shading  =  tumour.  small  bowel. 

left  hTpochondrinm  had  a  sharp  lower  edge  and  felt  like  what  it 
ultimately  proved  to  be,  the  liver  displaced.    Between  this  and 


Chap.  V.         RELATIONS  TO  ABDOMINAL  ORGANS. 


715 


the  umbilicus,  where  no  shading  is,  was  a  space  of  superficial 
bowel  resonance,  beyond  the  greater  part  of  which  the  tumour 
could  be  deeply  felt.  This  clearly  indicated  the  position  of 
intestine  overlying  its  left  and  central  region,  though  the  greater 
part  of  the  mass  was  absolutely  superficial.  The  outline  No.  2 
was  taken  on  March  10.  After  this  date  the  inlet  of  resonance 
gradually  diminished  in  every  direction,  so  that  before  death 
there  was  but  a  small  narrow  tract  where  bowel  could  be  re- 
cognised, wholly  and  considerably  to  the  left  of  the  umbilicus. 
The  complete  displacement  of  bowel  from  its  usual  position  is  a 
point  of  interest.  I  may  add  its  absence,  as  indicated  in  the 
diagram,  was  verified  by  inflation  per  anum.  The  swelling  could 
be  traced  without  the  interruption  either  of  resonance  or  softness 
into  the  right  lumbar  region,  which  was  slightly  bulged. 

The  belly  and  adjacent  part  of  the  thorax  were  covered  with 
distended  veins.  The  child  had  to  be  propped  upright  in  bed,  as 
she  could  not  breathe  comfortably  in  any  other  position ;  but 
otherwise  she  was  remarkably  free  from  pain  or  distress.  She 
had  occasional  attacks  of  epistaxis.  While  in  the  hospital  she 
caught  scarlatina,  and  passed  through  its  course  as  smoothly  as 
any  previously  sound  child  could  have  done. 

After  this  a  little  albumen  was  found  in  the  urine,  which  had 
hitherto  been  natural,  and  the  legs  became  slightly  cedematous, 
which  they  remained.  She  continued  gradually  to  lose  flesh  ; 
and  at  last,  after  an  attack  of  vomiting,  fell  into  a  state  of  painless 
prostration,  in  which  she  died  on  May  5. 

The  temperature  for  the  first  fortnight  ranged  between  97° 
and  99°,  for  the  most  part  being  between  98°  and  99°.  It  after- 
wards became  more  irregular,  rising  at  intervals  to  101°  or  102°. 
During  the  last  three  days  it  varied  little  from  101°. 

On  opening  the  body  it  was  at  once  seen  that  the  liver  was 
pushed  into  the  left  hypochondrium,  the  tumour  lying  to  its  right 
and  underneath  it,  presenting  itself  immediately  beneath  the 
abdominal  wall  from  the  ribs  to  the  pelvis,  covered  on  the  left  by 
the  large  and  small  bowel,  as  represented  infig.  3.  The  outlines  in 
figs.  3  and  4  were  traced  from  the  body  on  glass,  and  then  reduced 
by  photography,  so  that  they  may  be  taken  as  accurate,  however 
rough.  Upon  removing  the  liver  and  small  bowel  the  tumour 
was  exposed  as  in  fig.  4.  The  upper  part  was  in  contact  with 
the  diaphragm,  the  lower  overhung  the  pelvis.  The  caecum  and 
ascending  colon  remained  fixed  to  its  anterior  surface  to  the  left 
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of  the  median  line.  The  duodenum,  vena  cava,  and  pancreas  lay 
along  the  left  edge  of  the  tumour  in  the  right  hypochondrium  ; 
beneath  the  pancreas  was  the  left  supra-renal  capsule.  Com- 
pressed and  deflected  as  the  vena  cava  was,  it  is  difficult  to  realise 
that  the  circulation  should  have  been  conducted  with  so  little 
hindrance  as  had  been  the  case.  The  aorta  lay  behind  the  left 
edge  of  the  tumour  at  a  distance  of  two  or  three  inches  from  the 
vena  cava. 

The  mass  had  somewhat  the  shape  of  the  natural  kidney.  It 
weighed,  with  the  right  kidney  attached,  11  lbs.  10  oz. ;  the  rest 
of  the  body  weighed  21  lbs.  The  body  unopened  had  been  found 
to  weigh  35  lbs.  On  section  the  tumour  consisted  of  a  soft 
spongy  mass  of  new  growth,  which  contained  in  places  shreddy 
masses  of  coagulum  and  in  other  parts  was  hollowed  into 
cavities  which  contained  clear  yellow  highly  albuminous  fluid. 
No  remnant  of  natural  kidney-structure  was  visible  to  the  naked 
eye.  Sections  made  from  many  parts  and  examined  with  the 
microscope  showed  the  structure  of  a  small  round-celled  alveolar 
sarcoma.  Traces  of  the  proper  structure  of  the  kidney  remained 
in  many  places,  so  that  its  relation  to  the  growth  could  be  dis- 
cerned. The  minute  round  cells  which  were  the  essential  part  of 
the  growth  could  be  traced  in  some  places  in  inseparable  relation 
with  the  interstitial  tissue.  In  many  parts  were  Tound  alveoli 
filled  with  somewhat  irregular  small  cells,  which,  had  they  been 
regarded  separately,  would  have  been  with  difficulty  distinguish- 
able from  those  of  carcinoma.  The  liver  was  flattened  and 
extended  by  compression  ;  no  new  growth  was  found  excepting 
in  the  tumour  ;  the  mesenteric  glands  were  congested  and  swollen, 
but  not  otherwise  diseased,  nor  were  any  of  the  absorbent  glands 
distinctly  the  seat  of  malignant  disease. 

The  case  is  of  interest  in  showing  the  complete  displacement 
of  the  bowel,  including  the  caacum  and  ascending  colon,  to  the 
left  of  the  median  line,  and  also  in  the  minute  structure  of  the 
growth,  which,  though,  as  would  now  be  called,  sarcoma,  was  so 
nearly  allied  to  carcinoma  in  its  alveolar  structure  as  to  leave  little 
definite  distinction  between  the  two  forms  of  growth. 

For  the  following  case  in  illustration  of  some  of  the 
points  referred  to  in  this  chapter  I  am  indebted  to  my 
former  colleague,  Dr.  Bridges, 
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Case  of  malignant  disease  of  the  right  kidney,  in  a  child  of 
five  years,  in  which  the  transverse  colon  was  below  the 
tumour,  and  not  in  front  of  it. 

1  Arthur  Wynne,  aged  five  years,  a  pale,  emaciated,  fair  boy, 
with  fat  cheeks,  admitted  into  Hope  Ward,  St.  Bartholomew's 
Hospital,  under  Dr.  Black,  on  February  19,  1876,  for  a  tumour 
in  the  side,  which  was  stated  to  have  been  first  noticed  about 
Christmas,  1875.  Patient  has  a  cough,  which  has  existed  for 
twelvemonths;  he  has  been  thirsty  and  restless  but  not  sick.  He 
is  the  second  of  three  children— one  "  died  of  a  pleurisy"  in  the 
left  side,  the  other  has  been  healthy. 

'  There  was  a  large  tumour  in  the  right  hypochondrium, 
reaching  as  far  down  as  the  umbilicus,  pushing  forward  the  ribs, 
and  filling  out  the  right  loin.  The  liver-dulness  was  absolute, 
and  increased  upwards ;  while  below  it  was  continuous  with  the 
absolute  dulness  of  the  tumour.  The  intestine  came  forward  over 
its  lower  part. 

'  Heart  natural,  action  irregular,  some  moist  sounds  in  the 
right  lung.  Body-heat  about  1°  Fahr.  above  normal.  Pulse  about 
120°,  very  irregular.  Urine  scanty,  about  three-quarters  of  a  pint 
in  twenty-four  hours,  and  full  of  urates  (these  remained  constant)  ; 
a  slight  cloud  of  albumen,  and  a  great  quantity  of  phosphates 
(these  varied)  ;  under  the  microscope  pus-cells  were  seen,  but 
there  was  no  pus-reaction  with  potash,  and  the  albumen  when 
present  seemed  to  be  independent  of  the  pus.  No  anasarca,  no 
distension  of  veins,  no  jaundice. 

'  The  patient  up  to  within  a  day  or  two  of  his  death  had  a 
good  appetite,  and  was  free  from  any  renal  symptom  beyond 
those  mentioned  above.  The  tumour,  which  w7as  painful  when 
it  had  been  handled,  was  rather  tender,  otherwise  not  painful. 
It  gradually  increased  in  size  and  became  more  painful. 
The  child  slept  well,  however,  but  lost  all  colour,  and  dyspnoea 
increased.  As  the  circulation  was  interfered  with,  a  slight 
anasarca  of  the  legs  showed  itself  (there  was  never  any  of  the 
face  or  arms),  and  the  anastomotic  circulation  came  out  on  the 
chest,  the  veins  running  from  the  hypogastric  region  to  the 
vena  innominata  being  greatly  enlarged  at  the  time  of  death. 
There  was  nothing  corresponding  to  this  on  the  surface  of  the 
abdomen.    The  patient  died,  on  May  8,  of  exhaustion. 

'  After  the  first  examination  of  the  patient  an  opinion  was 
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given  that  the  tumour  was  a  malignant  right  kidney  which  had 
displaced  the  liver  ;  and  as  this  conception  of  the  position  of  the 
abdominal  organs  was  shown  by  the  post-mortem,  examination  to 
have  been  correct,  the  following  remarks  are  of  interest.  In  the 
diagrams  nothing  is  depicted  that  might  not  be  easily  felt  or 
percussed  during  life. 

'  The  most  prominent  part  of  the  tumour  on  admission,  and 
for  some  time  after,  was  in  the  situation  of  the  left  half  of  the 
right  lobe  of  the  displaced  liver,  which  bulged  out  below  the 
ribs.  Below  this  the  edge  of  the  liver  was  felt,  and  immediately 
below  this  line  the  tumour  was  softer,  and  gave  a  sense  of 
fluctuation  to  the  hand,  so  that  it  was  twice  punctured  there- 
abouts in  the  hope  of  relieving  the  distension  ;  and  it  was  in  this 


Diagrams  illustrating  Dr.  Bridges'  case  of  malignant  disease  of  the  kidney. 
ABC  and  D  represent  the  progressive  growth  of  the  tumour  as  seen  from 
the  front ;  in  the  shaded  part  the  growth  was  superficial,  the  bowel  lying 
at  its  lower  edge  as  represented  by  the  curved  line.  I,  II,  and  III  show  the 
progress  of  the  tumour  as  imagined  in  section.  The  intestine  is  indicated, 
as  before,  at  its  lower  edge. 

situation  that  the  greatest  prominence  subsequently  grew,  and 
distended  the  skin  so  much  near  the  navel  that  it  seemed  as  if 
the  diseased  mass  would  make  its  way  out  externally.  The  skin 
was  inflamed  over  the  greatest  prominence  subsequently  in  two 
places,  but  afterwards  the  inflammation  receded. 

'  The  growth  of  the  tumour,  as  it  could  be  observed  from 
without,  was  at  first  downwards — that  is,  it  did  not  seem  to  grow 
up  out  of  the  pelvis  or  loin,  and  displace  the  liver  late  in  its 
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course.  The  displacement  of  the  liver  was  complete  when  first 
observed.  The  region  below  the  umbilicus  was  invaded  late, 
and  the  pelvis  was  never  filled  with  the  tumour.  After  death  the 
ascending  and  transverse  colon  were  in  the  pelvis.  The  colon 
was  never  in  front  of  the  tumour.  As  observed  from  without, 
the  upper  part  of  the  tumour  was  always  continuous  with  the 
liver,  and  the  lower  part  sloped  away  into  the  hollow  of  the 
abdomen.  Over  this  shoulder  or  slope  of  the  tumour  the  colon, 
in  the  earlier  weeks,  might  be  percussed  and  felt,  and  moved 
away  downwards  by  pressure  from  above ;  but  as  the  tumour 
grew  forwards  (subsequently  described),  the  colon  entirely  dis- 
appeared, which  was  explained  by  the  post-mortem  observation  of 
its  position. 

'  This  growing  forwards  of  the  tumour  did  not  happen  till 
quite  the  end  :  it  seemed  as  if  the  tumour  had  filled  all  the  avail- 
able space  in  the  abdomen,  and  was  now  distending  the  wall  in 
its  weakest  part.  There  seems  very  little  doubt  that  the  tumour 
began  to  grow  upwards  from  the  kidney,  and  that  it  tilted  the 
liver  forwards  by  wedging  it  from  the  spine,  and  dislocating  the 
portal  vessels.  This  is  the  only  way  of  accounting  for  the  posi- 
tion of  the  liver,  which  was  carried  on  the  front  surface  of  the 
tumour  like  a  pad  interposed  between  it  and  the  ribs.  Sub- 
sequently, as  stated,  the  tumour  grew  forwards,  as  if  at  right 
angles  to  its  previous  direction.  It  entirely  excluded  the  colon 
in  this  way  from  any  contact  with  its  front,  and  after  death  the 
whole  tumour  had  the  appearance  of  two  ovoid  ones,  one  smaller 
one  set  on  the  other.  The  patient  was  daily  observed,  and  there 
was  no  shifting  of  the  tumour.' 

The  following  is  the  report  of  the  post-mortem  exami- 
nation : — ■ 

'Belly  much  swollen  on  right  side.  The  tumour  crosses  the 
middle  line,  the  legs  anasarcous.  The  right  pleura  holds  a  little 
fluid,  not  in  excess.  The  lower  lobe  of  the  lung  collapsed. 
Growing  on  the  pleura  is  a  cancerous  mass,  almost  as  large  as 
the  lung  itself,  very  pulpy,  of  a  pale  pink  colour,  sown  with 
haemorrhage.  This  can  be  easily  probed  off  the  pleura  of 
the  lower  lobe,  except  a  place  about  the  size  of  a  shilling,  to 
which  it  is  firmly  attached  ;  here  the  pleura  is  destroyed,  and  a 
small  cancerous  nodule  is  growing  into  the  lung.  At  apex  of 
left  lung  a  cancerous  nodule  the  size  of  a  walnut.  Heart  natural. 
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In  belly  there  is  a  large  tumour  on  right  side,  pushing  forwards 
and  upwards  the  liver.  The  lower  surface  of  the  liver  is  closely 
adherent  to  the  tumour,  and  it  can  with  some  trouble  be  cleanly 
dissected  off  from  it.  The  liver  itself  shows  a  few  white  nodules 
dispersed  through  its  substance,  otherwise  tissue  quite  natural. 
The  spleen  is  natural.  Stomach  and  intestines  natural.  The 
vena  cava  passes  over  the  fore  part  of  the  tumour  ;  almost  as  soon 
as  it  is  formed  it  is  greatly  pressed  upon,  and  contains  a  thrombus 
on  its  back  wall.  It  receives  about  its  midst  the  renal  vein  from 
the  great  tumour ;  the  right  iliac  vein  is  completely  filled  by  a 
thrombus.  The  ureter  enters  the  mass,  ureter  being  apparently 
quite  natural.  The  tumour  weighs  3,700  gram.  It  still  retains 
roughly  the  shape  of  the  kidney.  It  is  closely  adherent  to  the 
diaphragm  above,  and  passes  into  the  false  pelvis  below.  No 
trace  of  supra-renal  capsule  can  be  made  out.  On  section  the 
tumour  is  made  up  of  very  white  soft  cancer  in  which  large 
masses  of  extra vasated  blood  are  enclosed.  No  trace  of  natural 
kidney-substance  can  be  found. 

'  The  left  kidney  and  capsule  seem  natural.  One  part  of  the 
kidney  cortex  shows  a  white  confused  appearance,  as  if  cancer 
were  beginning  to  grow  in  it.' 

Urinary  changes  have  only  a  secondary  place  in  the 
diagnosis  of  renal  tumours.  Blood  or  pus  in  the  urine, 
together  with  signs  of  renal  enlargement,  may  be  conclu- 
sive as  to  the  nature  of  the  disease ;  but  it  often  happens 
that,  if  the  enlargement  be  solid,  the  growth  is  external 
to  the  pelvis,  and  exerts  no  appreciable  influence  upon  the 
urine,  and  generally  if  it  be  by  fluid  accumulation  that 
the  exit  of  the  kidney  is  closed,  either  permanently  or  with 
only  occasional  escape,  so  that  the  urine  which  comes 
under  examination  is  entirely  secreted  by  the  healthy 
organ. 

It  may  be  of  use  to  epitomise  the  distinctions  by  which 
tumours  of  the  kidney  may  be  distinguished  from  each  of 
the  forms  of  swelling  with  which  they  are  liable  to  be 
confused. 

First  as  to  the  liver.  Tumours  of  this  organ  are  con- 
tinuous downwards  from  the  hypochondrium,  while  those 
of  the  kidney  are  usually  separated  by  softness  or  resonance 
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from  the  hepatic  position.  With  enlargements  of  the  liver 
an  acute  margin  can  generally  be  traced.  It  is  only  in 
exceptional  circumstances  that  bowel  is  to  be  discerned 
before  an  enlarged  liver.  The  difficulty  sometimes  experi- 
enced in  distinguishing  renal  from  hepatic  cancer  is  illus- 
trated in  connection  with  diabetes  insipidus  by  a  case  re- 
lated at  page  224. 

Splenic  swelling,  when  so  small  as  to  be  just  within  Spleen; 
touch,  may  be  behind  the  bowels,  and  so  far  like  one  of 
renal  origin  ;  but  it  will  be  traceable  upwards  to  beneath 
the  ribs  as  a  renal  tumour  of  that  size  would  not  be.  A 
splenic  tumour  of  considerable  size  is  easily  distinguish- 
able by  the  absence  of  bowel  in  front,  by  its  sharp  outline, 
its  notch,  and  by  the  existence  of  resonance  or  softness 
between  itself  and  the  spinal  region.  Further,  a  splenic 
tumour  is  movable ;  though  a  displaced  healthy  kidney 
may  move  freely,  an  enlarged  and  diseased  kidney  is  usu- 
ally fixed.  Finally,  unilateral  bulging  may  suggest  that 
the  cause  is  not  splenic  but  is  connected  either  with  the 
kidney  or  with  some  other  extra-peritoneal  structure. 

The  distinction  between  renal  and  ovarian  tumours  IS  Ovary  ; 
of  large  practical  importance.  The  position  of  the  bowels 
is  the  chief  guide.  Eenal  tumours  almost  invariably  have 
intestine  in  front ;  ovarian  tumours  as  a  rule  do  not. 
Ovarian  tumours  as  a  rule  push  the  intestines  aside  as 
they  come  forward  and  abut  without  interception  against 
the  abdominal  wall.  This  rule  is  unfortunately  not  quite 
without  exception,  as  coils  of  bowel  have  occasionally  be- 
come fixed  by  adhesions  to  the  front  of  an  ovarian  tumour, 
and  have  even  been  perforated  in  this  situation  by  a 
trocar.  Thus  the  presence  of  bowel  in  front  does  not  abso- 
lutely disprove  the  ovarian  origin  of  an  abdominal  tumour, 
any  more  than  its  absence  absolutely  disproves  its  renal 
source;  but  the  indication  thence  derived  is  of  general 
value.  To  determine  the  absence  of  bowel  the  absence  of 
resonance  is  not  enough  ;  the  rolling  of  empty  bowel  must 
be  sought  for  by  slipping  the  integument  with  the  fingers; 
and,  if  necessary,  the  bowel  may  be  inflated  per  anum — a 
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measure  of  the  more  effect  as  the  intestine  to  be  expected 
is  colon.  Ovarian  tumours  are  usually  more  globular  than 
renal,  and  more  central.  Further,  a  distinction  may  be 
made  by  vaginal  examination :  if  the  tumour  be  felt  within 
the  pelvis  it  is  probably  not  renal,  nor  is  it  if  the  uterus 
be  much  lifted.  A  large  renal  tumour  depresses  the 
uterus.  Further  difference  may  be  found  in  the  fact  that 
ovarian  cysts  are  often  multilocular ;  renal  cysts  of  such 
size  as  be  prominent  as  abdominal  tumours  are  generally 
unilocular,  except  they  be  hydatids,  produced  as  they  are  by 
simple  exaggeration  of  the  normal  cavity  of  the  kidney. 

The  absence  of  albumen  and  the  presence  of  urea  in 
the  fluid  contained  would  probably  be  conclusive  of  a  renal 
cyst  whether  the  alternative  were  ovarian  dropsy  or  ascites. 
With  regard  to  the  latter  condition,  in  Dr.  Hillier's  case, 
where  for  a  time  hydronephrosis  was  thus  interpreted,  the 
diagnosis  was  finally  limited  to  that  of  renal  cyst  by  the 
nature  of  the  fluid  withdrawn  :  this  was  essentially  urine, 
it  contained  at  one  time  no  albumen,  but  urea  and  uric 
acid.  Other  points  of  distinction  between  ascites  and 
hydronephrosis  may  be  found  in  those  of  ordinary  appli- 
cation in  the  distinction  of  encysted  and  peritoneal  dropsy, 
and  in  the  tracing  of  the  swelling  of  hydronephrosis  into 
one  lumbar  region  with  greater  bulging  on  that  side  than 
on  the  other. 

As  to  the  supra-renal  bodies,  it  would  seem  strange 
that  growths  here  arising  should  be  distinguish  ably  differ- 
ent in  their  relations  from  those  of  the  kidneys  with  which 
they  are  in  contact ;  but  these  bodies,  though  placed 
behind  the  large  bowel,  are  not  overlaid  by  it  in  the  same 
direct  manner  as  are  the  kidneys,  and  though  I  have  but 
a  single  case  to  appeal  to,  yet  it  enables  me  to  say  at  least 
that  supra-renal  tumours  are  not  necessarily  crossed  by 
bowel  as  renal  tumours  almost  invariably  are.  The  only 
instance  I  know,  in  which  a  supra-renal  tumour  had  at- 
tained sufficient  dimensions  to  present  itself  during  life  as 
an  abdominal  tumour,  occurred  in  St.  George's  Hospital, 
when  I  had  charge  of  the  post-mortem  department.  A  girl 
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three  years  of  age  presented  in  the  left  hypochrondriac 
region  a  hard,  round,  slightly  movable  mass,  of  which  the 
whole  circumference  could  be  traced.  The  skin  was  gene- 
rally hypersemic ;  it  was  gipsy-coloured,  though  not 
bronzed,  and  was  covered  with  a  remarkable  growth  of 
dark  hair.  The  tumour  proved  to  be  a  globular  mass  of 
encephaloid,  six  inches  in  diameter,  which  had  replaced 
the  left  supra-renal  capsule.  This  lay  immediately  beneath 
the  abdominal  wall,  uncovered  by  bowel  of  any  kind.  It 
had  pushed  itself  out  of  its  proper  place  in  regard  to  the 
kidney,  and  lay  along  its  inner  edge  close  to  the  hilum, 
which,  with  the  tumour  upon  it,  was  turned  forward,  the 
growth  extending  without  interruption  between  the  con- 
cave margin  of  the  kidney  and  the  abdominal  front.  Thus 
the  tumour  had  assumed  the  position  but  not  the  relations 
of  a  renal  enlargement.1 

Tumours  which  spring  from  some  of  the  absorbent  Absorbent 
glands,  whether  lumbar  or  mesenteric,  in  the  immediate  Slamls  > 
neighbourhood  of  the  kidney,  may  be  indistinguishable 
from  those  belonging  to  that  organ.  The  annexed  out- 
lines refer  to  a  case  of  encephaloid  disease  of  the  lumbar 
glands  which  had  most  of  the  renal  characters.  The  mass, 
part  of  which  was  the  healthy  kidney  and  part  a  mass  of 
cancer  which  had  started  in  the  lumbar  glands,  was  crossed 
by  the  descending  colon  nearly  in  the  position  of  the  line 
in  the  second  diagram  which  limits  the  palpation  area. 
As  is  apt  to  occur  with  renal  cancer,  the  lumbar  vertebrae 
had  been  invaded  and  paraplegia  produced.  In  this  case 
it  was  believed  until  death  that  the  tumour  was  renal,  and 
it  is  not  easy,  even  in  the  light  of  the  post-mortem,  to  see 
how  a  distinction  could  have  been  made. 

In  another  case,  also  of  a  child,  I  met  with  more 
success.  The  tumour,  like  the  preceding,  belonged  to  the 
lumbar  glands  ;  in  position  and  relation  it  wTas  not  to  be 

1  The  child  was  under  the  care  of  Dr.  Pitman,  in  St.  George's  Hospital,  in 
the  year  1864.  The  post-mortem  examination  was  made  by  myself.  The 
preparation  is  in  the  museum  of  the  hospital,  series  x.  prep.  51.  It  is 
described  by  Dr.  John  Ogle  in  the  Path.  Trans,  vol.  xvi.  p.  250. 
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distinguished  from  a  renal  tumour,  save  that  a  protrusion 
from  it  entered  the  scrotum,  a  circumstance  which  sug- 


Encephnloid  of  Lumbar  Glands  simulating  a  renal 
tumour,  as  it  appeared  in  March. 


with  the  kidney,  but  with  the  testicle.  A  character  which 
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helped  to  guide  the  diagnosis  in  this  case,  and  of  which  I 
have  seen  the  value  in  others,  is  the  more  marked  or 
abrupt  prominence  of  the  swelling  than  is  usual  with  renal 
tumours. 

The  growth  consisted  of  fibroid  and  adenoid  tissue, 
together  with  many  cystiform  cavities. 

In  a  third  instance  within  my  own  experience,  of  a 
glandular  simulating  a  renal  tumour,  its  origin  was  in  one 
of  the  mesenteric  glands.1   The  relations  of  the  tumour,  as 


Adenoid  cystic  tumour  of  lumbar  glands,  which  descended  into  scro- 
tum, but  otherwise  simulated  a  renal  tumour,  as  seen  during 
life.  The  cysts  are  full  and  tense.  The  dotted  line  shows  the 
extent  of  dulness.    (See  woodcut  on  next  page.) 

made  out  during  life  and  displayed  after  death,  are  repre- 
sented in  the  outlines  on  pages  726  and  727.  The  subject 
was  a  child  two  years  of  age ;  the  tumour  was  highly 
compound  in  its  nature,  containing  fibroid  tissue,  fat, 
cartilage,  bone,  and  muciform  fluid. 

1  The  accompanying  cases  of  glandular  simulating  renal  tumours  are  fully 
detailed  in  the  Path.  Trans,  vols.  xxi.  and  xxii.  The  woodcuts  are  reproduced 
from  these  volumes. 
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Tumour,  outlined  from  life  on  last  page,  as  displayed  after  death, 
and  after  removal  of  the  small  bowel.  The  cysts  are  somewhat 
collapsed.    The  scrotal  prolongation  is  seen. 


Mesenteric  simulating  a  renal  tumour  as  seen  during  life.  The  sha< 
portions  were  covered  by  bowel,  two  coils  of  which  could 
traced  in  front  of  the  tumour.    (See  woodcut  on  next  page.) 
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There  may  be  enough  resemblance  between  a  fsGcal  from  fecal 
mass  in  the  ascending  or  descending  colon  and  a  renal  fccumula- 

&  ...  tions. 

tumour  to  make  it  needful  to  state  the  distinctions.  A 
floating  kidney,  which  may  lie  under  the  parietes  entirely 
uncovered  by  bowel,  may  so  nearly  resemble  a  fsecal  accu- 
mulation as  to  be  not  at  once  distinguishable  from  it. 
Both  are  readily  movable  under  the  hand,  and  both  give 
on  percussion  about  the  same  amount  of  dulness,  not  pro- 
found, but  that  of  a  superficial  mass  lying  upon  the  intes- 


Mesenteric  tumour  as  displayed  after  death.  The  upper  part  is 
crossed  by  the  transverse  colon ;  the  lower  part  by  a  coil  of 
small  bowel  between  the  layers  of  mesentery  attached  to  which 
the  tumour  was  enclosed,  one  layer  passing  upwards,  the  other 
downwards  over  it. 

tines.  But  a  floating  kidney  is  a  rare  condition,  more 
often  suspected  during  life  than  found  after  death.  To 
recognise  it  with  anything  like  certainty,  not  only  should 
the  shape  and  size  be  properly  renal,  but  the  hilum  should 
be  felt.  What  doubts  remain  may  be  solved  by  the  action 
of  purgatives.  Not  that  an  accumulation  must  at  once 
disappear,  though  under  treatment  it  will  gradually  lose 

3  b  2 
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bulk  and  eventually  do  so.  The  resemblance  between  a 
fiecal  mass  and  a  floating  kidney  does  not  hold  in  the 
ordinary  conditions  of  renal  disease,  the  deep  connections 
of  a  renal  enlargement  and  the  existence  of  bowel  before 
it  being  enough  to  exclude  any  such  question. 
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CHAPTER  VI. 

PATHOLOGY  AND  VARIETIES  OF  BEJAL 
TUMOURS. 

Renal  tumours  may  be  solid  growths,  or  distensions  by- 
liquid,  or  a  mixture  of  both. 

They  may  be  conveniently  arranged  as  follows : — 

1.  Cancer  or  carcinoma.  Comprising  the  subdivisions  en- 
cephaloid,  scirrhus,  and  colloid. 

2.  Sarcoma.    Mostly  of  a  highly  malignant  character. 

3.  Fibro-fatty  tumour,  a  variety  of  sarcoma. 

4.  Fibroma. 

5.  Melanosis,  often  complicated  with  other  growths. 

6.  Villous  tumour.  Associated  with  one  of  the  former 
growths,  but  conveniently  classed  separately. 

7.  Lymphadenoma. 

8.  Tubercle. 

9.  Leukhsemic  tumour. 

10.  Angioma. 

11.  Syphiloma. 

12.  Lipoma,  fatty  tumour,  or  replacement. 

13.  Bony  or  calcareous  formations. 

14.  Cystic  disease. 

15.  Hydatids. 

16.  Dilatations  of  the  pelvis — hydronephrosis,  pyonephrosis. 

The  purpose  of  the  present  chapter  is  to  deal  with 
growths,  exclusive  of  tubercle,  which  is  considered  sepa- 
ratelv. 
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Distribution  of  Malignant  Renal  Growths. 
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Division 
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Growths 
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renal. 


A  few  statements  will  apply  to  malignant  tumours  of 
the  kidney  in  general,  irrespective  of  any  distinction  be- 
tween cancer  and  sarcoma — such  a  distinction,  indeed, 
is  a  refinement  of  modern  pathology;  it  is  seldom  to  be 
established  during  life,  and  even  after  death  is  not  evident, 
save  to  modes  of  examination  which  are  not  commonly 
employed. 

Renal  malignant  growths  may  be  practically  divided 
into  primary  and  secondary,  forming  two  classes  of  very 
unequal  importance.  When  primary,  the  growth  usually 
affects  one  kidney  only,  and  destroys  life  by  its  pro- 
gress in  or  about  the  organ  in  which  it  has  originated. 
Secondary  renal  growths  are  continually  bilateral ;  they 
usually  escape  notice  during  life,  playing  quite  a  sub- 
servient part  to  that  in  which  they  have  originated.  The 
secondary  are  the  more  common ;  speaking  indeed  of 
cancer,  as  distinguished  from  sarcoma,  this  growth  is 
exceedingly  rare  in  the  kidney  excepting  as  having  ori- 
ginated elsewhere  ;  tumours  primary  to  the  kidney  are 
more  often  sarcomatous. 

I  have  collected  from  the  records  of  the  hospitals 
with  which  I  am  associated,  together  with  my  individual 
experience,  the  notes  of  seventeen  cases  of  malignant 
tumour  primary  to  the  kidney,  and  of  twenty-three  se- 
condary to  it.  As  they  are  for  the  most  part  unpublished, 
they  form  an  addition,  however  trifling,  to  current  know- 
ledge. 

To  take  first  the  class  which,  though  the  smaller,  has 
the  larger  practical  importance — malignant  renal  growths 
belong  to  two  periods  of  life,  early  childhood  and  declining 
age  ;  in  late  childhood  and  early  adult  life  they  are  nearly 
unknown,  at  least  as  original  to  the  kidney.  The  follow- 
ing table  gives  the  particulars  of  distribution  : — 
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Age  at  Death 

0 

to 
5 
yrs. 

6 
to 
10 

yrs. 

11 

to 
20 

yrs. 

21 

to 
30 
yrs 



31 

to 

40 
yrs. 



41 
to 
50 
yrs. 

51 

to 
GO 

yrs. 

61 

to 
70 
yrs. 

over 
70 
yrs. 

Malignant  growths  primary 

to  the  kidney,  17  cases 

6 

1 

3 

4 

2 

1 

Malignant  growths  secondary 

to  the  kidney,  23  cases 

1 

2 

4 

3 

5 

4 

3 

1 

Primary 
Secondary 


Mah 


15, 


female,  8. 
8. 


The  proportion  of  children  affected  is  slightly  greater 
than  would  generally  present  itself,  as  the  table  includes 
the  experience  of  the  Hospital  for  Sick  Children,  from 
which  source  two  of  the  cases  of  primary  and  one  of 
secondary  growth  were  derived.  The  post-mortem  exami- 
nations at  this  hospital  from  its  foundation  to  March 
1878  are  1,084  in  number.    These  comprise,  besides  the  rj-Jleirh'e- 

r       7  quency  as 

cases  of  renal  growths  just  referred  to,  eleven  of  so-  compared 
called  cancer  beginning  in  other  organs ;  but  the  dis-  ^^lar 
ease  had  not  originated  in  any  organ  in  more  than  one  growths  in 
instance,  excepting  the  skeleton  and  the  peritoneum —  organs, 
each  of  which  were  primarily  affected  in  two  cases — 
and  the    kidney.     The  frequency  of  malignant  renal 
growths  in  childhood  may  be  associated  with  the  fact 
that  these  tumours  are  generally  of  the  nature  of  sar- 
coma, and  belong,  like  the  tumours  of  the  eyeball,  not 
infrequent  at  the  same  time  of  life,  to  the  connective 
tissue.    Tumours  which  originate  in  this  tissue,  whether 
as  glioma  or  sarcoma,  appear  to  be  more  common  in  early 
life  than  the  strictly  cancerous  growths  which  take  their 
rise  in  the  epithelium. 

Whatever  be  the  intimate  structure  of  renal  growths, 
they  present  in  a  large  majority  of  instances  the  outward 
semblance  of  encephaloid.  Like  most  new  formations 
they  are  most  luxuriant  in  childhood  and  present  at  this 
time  of  life  the  softest  structure,  and  relatively,  or  even 

1  Of  the  forty  cases  here  referred  to  thirty-seven  were  described  as 
encephaloid,  two  as  scirrhus,  one  as  colloid;  but  these  distinctions  had 
reference  to  little  more  than  the  consistence  of  the  tumour,  and  are  not  to  bo 
accepted  in  reference  to  the  minute  structure. 
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nance  in 
childhood, 


Theirluxu-  absolutely,  the  largest  bulk.  Sometimes  the  dimensions 
have  been  enormous.  Spencer  Wells  1  saw  one  in  a  child 
four  years  old  which  weighed  between  sixteen  and  seven- 
teen pounds,  and  had  grown  so  rapidly  that  hardly  six 
months  had  elapsed  from  its  appearance  to  its  termina- 
tion. An  outline  of  the  swelling  is  given  at  page  710, 
in  juxtaposition  to  which  is  to  be  seen  a  similar  outline 
from  a  boy  of  six  who  was  the  subject  of  a  renal  tumour 2 
described  as  en oephaloid,  which  weighed  thirty-one  pounds, 
the  total  weight  of  the  child  and  tumour  together  having 
been  131  pounds,  so  that  about  a  fourth  of  the  creature 
was  disease.  A  child  of  three  years  old,  named  Lily 
Langley,  died  under  my  care  at  the  Hospital  for  Sick 
Children  with  a  renal  sarcoma,  of  which  the  relations  are 
depicted  at  page  713;  the  body  unopened  weighed  thirty- 
five  pounds,  the  tumour  eleven  and  a-half  pounds,  almost 
exactly  a  third  of  the  whole. 

The  instance  of  a  child  three  years  old  has  already 
been  referred  to,  in  whom  a  renal  sarcoma  was  mistaken 
during  life  for  ascites,  such  were  its  dimensions  and  con- 
sistence. Dr.  Roberts  found  that  the  average  weight 
of  the  renal  tumour  in  sixteen  children  whose  cases 
he  had  collected  amounted  to  eight  and  a-half  pounds ; 
the  smallest  weighed  one  pound  nine  ounces.  Among 
fifteen  adults  the  average  weight  was  nine  and  a-half 
pounds,  the  growth  in  the  smallest  presenting  about  the 
size  and  weight  of  the  natural  kidney.  Notwithstanding 
the  large  variations  of  size  which  renal  tumours  present, 
it  may  be  stated,  as  a  rule  which  has  few  exceptions,  that 
a  renal  growth,  though  it  may  not  protrude  the  abdominal 
surface,  seldom  fails  to  attain  such  a  size  as  to  be  evi- 
dent to  the  touch,  though  the  nature  of  the  enlargement 
has  in  many  cases  been  misunderstood. 

Growths  primary  to  the  kidney  usually  belong  espe- 
cially to  one.    It  is  not  the  habit  of  any  malignant  growth, 


and 
general 
large  size. 


Usual 
limitation 
to  one  side. 


1  Dull.  Quart.  Journ.  1867,  p.  129. 

2  Under  the  care  of  the  late  Dr.  Hawkins  in  the  Middlesex  Hospital. 
Reported  by  Dr.  Van  de  By],  Path.  Trans,  vol.  vii. 
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whether  cancer  or  sarcoma,  to  start  bilaterally,  as  do 
morbid  actions  which  depend  upon  the  blood  or  the 
nervous  system,  and  the  general  truth  that,  however 
widely  such  growths  may  be  scattered,  one  is  generally  to 
be  recognised  as  the  progenitor  of  all  the  rest,  makes  one 
suspicious  of  the  double  origin  which,  as  far  as  the  kidneys 
are  concerned,  is  sometimes  assigned  to  them.  Among 
the  nineteen  cases  of  malignant  disease  primary  to  the 
kidney  referred  to  at  page  735  were  four  in  which  both 
organs  participated. 

In  two  man}'  secondary  deposits  existed  elsewhere,  sc 
that  one  of  the  renal  growths  was  probably  of  this  nature. 
In  the  other  two,  growths  were  found  in  the  two  kidneys 
and  nowhere  else,  so  that  independence  of  origin  might 
be  inferred  ;  but  in  each  instance  the  growths  were  greatly 
unequal  in  size,  so  that,  to  say  the  least,  they  were  not 
simultaneous,  and  it  is  not  impossible  that  the  second 
may  in  each  case  have  been  the  offspring  of  the  first, 
though  none  elsewhere  came  under  observation. 

Among  sixty-seven  cases  of  primary  renal  so-called 
cancer  collected  by  Roberts  the  disease  was  confined  to 
one  kidney  sixty  times.  In  seven  cases  both  were  in- 
volved, but  in  three  only  did  the  disease  appear  to  be 
primary  on  both  sides ;  in  the  other  four  one  kidney  was 
the  seat  of  primary  cancer,  while  its  fellow  contained  only 
secondary  nodules.  Other  writers,  like  Dr.  Koberts,  have 
collated  published  cases  with  similar  results,  but  to  quote 
any  other  statement  from  similar  sources  would  be  but  to 
count  the  same  cases  twice. 

With  regard  to  the  lateral  selection  of  renal  growths 
the  testimony  is  somewhat  discrepant.  Roberts  found 
that  of  sixty  unilateral  cases  each  kidney  was  affected  an 
equal  number  of  times.  Ebstein  states  that  the  right  is  Selection 
more  often  attacked  than  the  left  in  the  ratio  of  31  to  23.  of  side' 
Among  my  cases,  putting  aside  four  which  affect  both 
kidneys,  are  eleven  belonging  to  the  left  side,  only  one 
belonging  to  the  right. 

Looking  at  the  position  of  malignant  tumours  with 
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Position  of  regard  to  the  kidney  itself  it  is  apparent  that  there  are 
Sthre-     two  situations  in  which  they  chiefly  begin— the  cortical 
gardto       structure  and  the  submucous  cellular  tissue.  Cancers 
kidney.      certainly  begin  as  a  rule  in  the  cortex,  but  cases  present 
themselves  in  which  the  growth  is  placed  chiefly  in  the 
interval  between  the  gland  and  the  pelvis.    This  may  be 
only  because  the  growth  has  pushed  in  this  direction,  as  in 
an  instance  under  my  own  observation,  where  a  tumour, 
regarded  as  encephaloid,  largely  occupied  this  position  and 
protruded  thence  into  the  mucous  cavity ;  but  that  it  had 
begun  in  the  renal  substance  was  proved  by  the  circum- 
stance that  the  protruding  part  displayed  upon  its  sur- 
face the  divergent  lines  of  a  mammillary  process,  so  that 
the  growth  had  evidently  begun  behind  this  structure  and 
pushed  it  before  it. 

But,  beside  such  cases  in  which  the  cellular  interspace 
is  the  apparent  rather  than  the  real  source  of  the  growth, 
others  have  been  described,  and  the  term  paranephric  ap- 
plied to  them,  in  which  the  actual  origin  of  the  cancer  is 
here,  and  its  subsequent  progress  directed  not  into  the 
substance  of  the  organ,  but  around  it  in  connection  with 
the  capsule.1  I  have  recently  had  a  case  of  an  abdominal 
tumour  which  was  regarded,  correctly  as  it  proved,  as 
a  renal  sarcoma.  The  growth,  however,  though  in  the 
closest  contact  with  the  glandular  surface,  was  distinct 
from  its  substance,  the  gland  being  expanded  into  a  shell 
over  the  tumour.  No  transition  of  gland  into  growth  could 
be  traced  ;  and  it  was  not  possible  but  to  conclude  that  the 
tumour  had  arisen  between  the  kidney  and  its  mucous  or 
fibrous  covering.  Whether  such  growth  arise,  as  has  been 
supposed,  in  the  endothelium  of  the  blood-vessels  I  am  un- 
able to  say.  As  to  secondary  cancerous  growths,  they  are 
often  seen  around  blood-vessels,  as  if  brought  by  them  or 
by  the  accompanying  lymphatics  ;  thus  they  may  be  placed 
in  the  cellular  interspace  of  the  kidney,  just  as  similar 
formations  may  appear  between  gland  and  vessel  in  the 
portal  canals  of  the  liver. 

1  Zenker  and  Schroedcr,  quoted  by  Ebstein,  Ziem.  Cycl.  vol.  xv.  p.  668. 
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The  malignant  sarcomata  are  often  so  intimately  asso- 
ciated with  the  interstitial  tissue  of  the  cortex  involving 
the  tubes  within  their  encroaching  bulk  and  spreading 
around  the  Malpighian  bodies,  that  it  must  be  inferred 
that  the  growth  has  begun  in  that  tissue  with  the  distri- 
bution of  which  its  spread  is  so  intimately  connected  ; 
thus  sarcomata  as  well  as  cancer  would  seem  to  be 
mainly  of  cortical  origin.  But  either  may  spread  in  the 
submucous  interval ;  and  the  position  of  secondary  growths 
of  either  sort  may  be  determined,  as  already  stated,  by 
that  of  the  blood-vessels  and  absorbents  in  this  situation 
Lymphadenomata  sometimes  especially  belong  here,  ac- 
curately following  the  submucous  interval  and  dissecting 
the  membrane  from  the  gland. 


Distribution  of  Growths  Secondary  to  those  in 
the  Kidney, 

Secondary  growths  in  nineteen  cases  of  malignant 
tumour  primary  to  the  kidney,  from  St.  George's  and  the 
Hospital  for  Sick  Children,  and  private  notes. 


Cas°s 

No  growth  recorded  except  in  one  kidney .       .       ...  .3 

Both  kidneys  affected,  no  growth  elsewhere       ....  2 

Both  kidneys  affected,  one  perhaps  secondarily  as  other  secondary 

growths  existed         .       .       .       ,       .       .  .2 
Secondary  growths  in  lumbar  glands  ...  9 
I  In  mesenteric,  omental,  mediastinal,  or  cervical 
Conveyance   J     glands  .......  .5 

by  absorbents  1  In  lungs  and  pleurse  ......  6 

and         i  In  liver  4 

blood-vessels.  '  In  peritoneum  .       .  .  .       .       .  .1 

I  In  uterus  .       .       .       .       .       .       .  .1 

^•In  interior  of  cranium  (?)  .       .       .       .  .1 

Involving  supra -renal  body       ....  3 

Extension  by    Vertebrae  3 

contiguity.    1  Spinal  cord       .......  2 

i  Bowel       ........  1 


The  influence  of  a  malignant  renal  growth  upon  neigh- 
bouring and  related  structures  is  of  more  than  pathological 
interest.    Like  other  malignant  tumours  it  not  only  travels 
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along  the  lines  of  lymphatic  and  venous  departure,  but 
spreads  by  contiguity.     It  frequently  encroaches  upon 
the  renal  vein,  and  has  been  known  to  thrust  itself  in 
bulk  into  it  and  into  the  associated  vena  cava,  and  to  reach 
the  lung  in  the  shape  of  palpable  emboli.    As  a  rule  it 
appears  to  start  by  the  absorbents ;  the  lumbar  glands, 
receiving  as  they  do  the  lymphatics  from  the  kidney,  are 
usually  infiltrated  as  the  first  step  in  the  advancement  of 
the  disease ;  they  may  thus  become  converted  into  a 
cylinder,  or  irregular  mass  of  malignant  growth,  which 
lies  immediately  in  front  of  the  spine,  and  in  which  the 
aorta  and  vena  cava  are  completely  imbedded.  After 
the  lumbar  glands  the  infection  is  next  poured  into  the 
thoracic  duct  and  venous  blood,  and  reaches  the  lung  as 
presenting  the  first  capillaries  to  be  traversed  after  the  in- 
fection has  been  discharged  by  the  lumbar  glands  and 
entered  the  blood.    After  leaving  the  lung  and  reaching 
the  left  ventricle  the  infection  is  necessarily  impartially 
distributed — sown  broadcast  through  the  system  to  bear 
fruit  in  whatever  structure  is  suited  to  arrest  the  con- 
tagium  and  lend  itself  to  its  development.    The  liver  and 
the  general  absorbent  glands  appear  to  be  affected  most 
often;  the  bones,  the  peritoneum,  and  the  heart  occasion- 
ally, but  with  less  frequency.    My  series  does  not  include 
an  instance  in  which  the  heart  was  affected,  but  there  are 
three  in  a  list  of  fifty- one  ca  ses  of  primarily  renal  c  cancer  ' 
(for  cancer  read  malignant  growth)  collected,  mostly  from 
published  reports,  by  Dr.  Eoberts.    In  the  same  collection 
the  bladder,  uterus,  penis,  and  testicle  were  each  in  one 
instance  the  subject  of  secondary  deposits.    But  besides 
its  distribution,  as  in  these  instances,  by  absorption  and 
dissemination,  it  has  other  and  more  arbitrary  modes  of 
progression.    It  may  happen  that  its  most  fatal  and  dis- 
tressing issues  are  due  to  its  annexation  of  organs  and 
structures  which  have  no  association  with  it  but  one  of 
vicinity.  The  most  important  result  of  this  kind  is  the  im- 
plication of  the  spinal  column  and  cord.    It  has  happened 
to  me  to  witness  two  instances  of  this  :  one,  that  of  Colonel 
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H  ,  is  related  at  page  779  ;  the  kidney  was  the  seat 

of  a  malignant  sarcoma  ;  the  vertebrse  affected  were  the 

last  three  dorsal,  and  the  first  lumbar :  the  body  of  the 

last  dorsal  was  so  extensively  destroyed  that  when  the 

spinal  canal  was  laid  open  after  death  the  finger  could  be 

passed  through  a  jagged  hole  from  the  spinal  into  the 

abdominal  cavity.  The  resulting  paraplegia,  with  paralysis 

of  the  bladder  and  deep  bedsores,  had  been  as  complete 

as  if  the  spine  had  been  broken  by  external  violence. 

In  the  other  case,  that  of  a  man  named  Tempero,  precisely 

the  same  vertebrae,  the  last  three  dorsal  and  the  firs!; 

lumbar,  had  been  similarly  involved  from  the  same  cause  ; 

and  one,  the  eleventh  dorsal,  had  been  completely  cut  in 

two,  so  that  the  upper  segment,  during  life,  grated  upon 

the  lower  with  the  distinguishing  crepitus  of  broken  bone — 

a  phenomenon  which  was  to  be  elicited  by  slight  pressure 

upon  the  spinous  process  of  the  affected  vertebra.  In 

this  case,  although  much  cancerous  matter  was  found  in 

the  spinal  canal,  there  was  no  paralysis  but  of  the  bladder 

(see  page  784).    The  bowel  also  suffers  from  its  proximity  and  bowel. 

to  the  renal  growth :    an  instance  has  been  mentioned 

in  which  the  descending  colon,  and  another  in  which  the 

duodenum,  was  perforated.    The  latter  bowel  has  been 

often  completely  imbedded  in  a  malignant  mass  of  renal 

origin,  as  in  a  subject  examined  at  St.  George's  Hospital, 

and  dilatation  of  the  stomach  has  been  known  to  have 

resulted  from  compression  of  the  duodenum  by  the  same 

means. 

The  aorta  and  vena  cava  may  be  in  like  manner  nearly 
surrounded,  insomuch  that  it  is  a  matter  of  surprise  that 
the  vessels  themselves  escape  destruction ;  they,  however, 
though  possibly  compressed,  preserve  their  integrity  in  a 
manner  which  shows  them  to  be  exceptionally  resistant  to 
encroaching  growths. 

The  frequency  with  which  the  supra- renal  capsule  par- 
ticipates in  renal  cancer  is  no  doubt  due  to  its  apposition 
rather  than  its  susceptibility.  It  has  often  been  noticed 
that  a  growth  primary  to  the  kidney  rarely  extends  to  the 
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other  urinary  or  genital  organs :  while  it  is  by  no  means 
uncommon  for  cancer  of  the  testicle  to  be  succeeded  by 
cancer  of  one  or  both  kidneys.  Transmission  of  the  disease 
in  the  contrary  direction  is  exceptional.  The  reason  is 
not  far  to  seek.  Malignant  disease  is  conveyed  chiefly  by 
the  absorbents ;  those  of  the  kidney  pass  to  the  lumbar 
glands,  and  so  to  the  thoracic  duct,  their  course  lying 
above,  and  their  current  setting  away  from  the  pelvic  and 
lower  organs.  These  organs,  of  course,  share  in  common 
with  every  other  in  whatever  systemic  contamination  may 
exist,  but  they  have  no  particular  or  special  association 
with  the  morbid  process  beyond  the  exposure  of  the  urinary 
mucous  membrane  to  morbid  discharges.  But  more  often 
than  not  the  growth  is  not  exposed  in  the  renal  cavity, 
nor  is  the  urine  affected  by  it ;  and  even  when  it  fungates 
and  discharges  into  the  pelvis  the  discharge  appears  to 
have  little  of  infective  property.  With  regard  to  the  con- 
veyance of  disease  in  the  other  direction,  the  lymphatics  of 
the  testicle  pass  directly  into  the  lumbar  glands,  some  to 
those  of  them  which  lie  near  the  renal  artery :  if  these  be- 
come infiltrated  the  kidney  may  easily  be  affected  by  con- 
tiguity, giving  place  as  it  does  to  growths  intruding  from 
without.  The  prostate,  bladder,  and  uterus  are  likewise 
connected  with  the  lumbar  glands,  but  less  directly  than 
is  the  testicle.  Cancer  of  the  kidney  is  not  a  frequent 
result  of  cancer  of  the  uterus  :  it  has  been  traced  to  cancer 
of  the  prostate. 

Subdivisions  and  Minute  Anatomy  of  Eenal 
Growths. 

Malignant  tumours  of  the  kidney  have  been  so  gene- 
rally described  as  cancer,  that  it  was  with  much  surprise 
that  I  found,  on  examining  a  number  of  specimens  to 
which  this  name  had  been  applied,  that  cancer,  as  struc- 
turally defined,  was  comparatively  rare  among  them.  By 
far  the  larger  number  of  malignant  renal  growths  fall 
within  the  definition  of  sarcoma ;  and  the  preponderance 
of  this  form  of  growth  over  the  cancerous  becomes  still 
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more  marked  if  we  have  regard  only  to   such  as  are  -Frequency 

.',  A„  i         of  sarcoma 

primary  to  the  kidney.  Oi  eight  tumours  catalogued  as  as  COm- 
cancer  in  the  Museum  of  St.  George's  Hospital,  two  of  Pared  with 
which  were  specified  as  scirrhus,  six  proved  to  be  not 
cancer  but  sarcoma,  the  term  6 scirrhus5  having  been  ap- 
plied in  each  instance  to  a  hard  sarcomatous  growth.  Not 
that  this  is  the  only  growth  which  may  simulate  renal 
cancer  :  I  have  come  across  two  instances  in  which  a  for- 
mation apparently  of  this  nature,  and  secondary  to  ulcer- 
ating cancer  elsewhere,  has  proved  to  be  nothing  more 
than  a  cell-infiltration,  inflammatory  in  nature,  and  pro- 
bably akin  to  pyaemia. 

A  profusely  cellular,  highly  malignant,  round-celled 
sarcoma  is  the  most  common  of  all  renal  growths.    It  is 
of  interest  to  note  that  not  only  as  concerns  the  forms  of 
albuminuria,  but  also  with  circumscribed  morbid  growths, 
the   most  frequent  seat  of  disease  is  the  intertubular 
interval,  and  the  growths  to  which  the  organ  is  most  prone  Interstitial 
are  exaggerations  or  perversions  of  its  connective  tissue,  g^rce  of** 
This  has  more  than  scholastic  importance,  for  it  helps  to  morbid 
explain  why  renal  tumours  so  seldom  disturb  the  renal  gl0TV  ' 
function.    The  growths,  though  within  the  capsule,  may 
be  called  extra-glandular ;  they  have  no  connection  with  the 
secreting  channels,  and  only  affect  the  secretion  when  by 
accident  of  fungation  the  products  of  their  ulceration  are 
mixed  with  the  urine  in  the  pelvis.    Clinically  it  is  but  Cancer  and 
seldom  possible  to  separate  cancer  from  sarcoma,  or  to  dis- 
tinguish a  renal  tumour  during  life  more  narrowly  than  as 
being  either  one  or  the  other :  a  clinical  sketch  must  be 
common  to  the  two,  but  to  this  must  be  superadded  a  word 
about  the  pathological  characters  proper  to  each.1 

1  In  evidence  of  the  relative  frequency  of  carcinoma  and  sarcoma  as  renal 
growths,  I  may  mention  that  in  the  course  of  a  systematic  examination  of 
renal  tumours  by  means  of  translucent  sections,  I  found  six  instances  of  car- 
cinoma to  sixteen  of  sarcoma.  The  carcinomas  comprised  one  case  of  colloid, 
one  of  scirrhus,  and  four  of  encephaloid.  The  colloid  and  scirrhus  were 
primary  to  the  kidney ;  one  of  the  encephaloid  was  primary,  two  secondary, 
and  one  uncertain  in  this  respect.  Of  the  sarcomas,  nine  were  primary  to  the 
kidney,  six  secondary,  one  uncertain.  As  to  the  structure  of  ike  sarcomas, 
fourteen  of  the  sixteen  were  round-celled,  the  small-celled  variety  prevailing ; 
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Carcinoma. 

Cancers  of  the  kidney  are  usually  encephaloid ;  scir- 
rhus,  though  often  spoken  of,  is,  in  fact,  exceedingly 

Varieties  uncommon  in  this  situation.  I  have  ascertained  a  renal 
tumour  to  be  strictly  of  this  nature  in  but  one  instance, 
for  the  opportunity  of  examining  which  I  am  indebted  to 
my  friend  Mr.  C.  H.  Morgan.  The  subject  was  a  man  of 
the  age  of  sixty-eight ;  the  disease  primary  to  the  left 
kidney ;  the  cause  of  death  secondary  growths  of  the 
same  nature  in  the  pleura,  with  consequent  serous  effu- 
sion. I  have  recently  examined  two  other  instances  of 
supposed  sciirhus  of  the  kidney,  and  found  both  to  be 
sarcoma.  Colloid  of  the  kidney  is  also  infrequent;  an 
instance  will  shortly  be  referred  to  (p.  743). 

Two  modes  have  been  described  in  which  renal  cancer 
may  begin,   and   the   distinction  may  apply  to  other 

may  be      growths  also.    The  growth  may  be  discrete  or  diffuse. 

dis^te  In  the  first  one  or  more  isolated  and  circumscribed  for- 
mations appear  in  the  cortical  tissue,  and  sometimes 
project  from  it  in  enormous  bulk,  leaving  some  portion  of 
the  organ  unaffected,  except  by  distortion  and  displace- 
ment. In  the  other  form  the  growth  takes  place  gene- 
rally throughout  the  organ,  or  mingles  intimately  with  it 

two  were  spindle-celled.  Among  the  round-celled  varieties  were  five  which 
the  abundance  of  extravasated  blood  entitled  to  be  called  hemorrhagic  ;  two 
which  were  alveolar,  and  thus  approached  the  characters  of  cancer.  Alveolar 
sarcoma  so  nearly  resembles  cancer  that  it  is  with  difficulty  to  be  distinguished 
from  it.  It  would  indeed  appear  that  carcinoma  and  sarcoma  are  not  separated 
by  so  definite  a  line  as  modern  pathology  would  indicate.  The  alveoli  of  a 
sarcoma  may  so  nearly  resemble  cancerous  loculi  that  it  is  only  in  other  parts 
that  the  distinction  is  clear;  and  even  with  them  it  is  not  always  conclusive, 
for  the  solid  portions  of  a  cancer  are  not  always  to  be  distinguished  from 
sarcomatous  tissue.  I  have  seen  at  least  one  instance  of  a  renal  growth,  which 
could  not  be  regarded  but  as  sarcoma,  which  was  secondary  to  one  in  the  rectum, 
which  had  been  pronounced  on  microscopic  evidence  to  be  carcinoma.  Clini- 
cally it  is  not  possible  to  distinguish  in  the  individual  case,  though  we  know- 
generally  that  in  one  organ  the  growth  is  likely  to  be  sarcoma,  in  another 
cancer.    As  to  malignancy  there  is  little  to  choose. 
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from  many  points,  so  that,  however  the  organ  increases  in 
size,  it  retains  much  of  its  original  shape.  In  the  first 
form  the  tumour  may  be  placed  far  away  from  the  renal 
pelvis,  and  have  no  tendency  to  approach  it ;  and  indeed 
in  every  form  of  renal  cancer  fungation  into  the  pelvis 
and  the  admixture  of  cancerous  discharges  with  the  urine 
is  an  exceptional  event. 

To  add  the  results  of  microscopic  examination,  ence-  Minute 
phaloid  and  scirrhus,  usually  beginning,  as  has  been  seen,  jjjjf ^°™y 
in  the  cortex,  there  present  their  well-known  alveolar  cephaloid 
structure.    In  the  usual  form  each  nodule  or  mass  is  scjrrnus. 
limited  by  a  capsule  of  fibrous  tissue,  around  which  the 
adjacent  cortical  structures,  the  tubes,  and  the  Malpi- 
ghian  bodies  are  to  be  seen  more  or  less  compressed  and 
concentrically  displaced.     Occasionally  are  to  be  seen 
outlying  groups  of  cells,  less  completely  encapsulated. 
The  alveolar  structure  within,  consisting  as  it  does  of  a 
fibrous  matrix  excavated  by  cavities  which  are  lined  with, 
or  irregularly  occupied  by,  cells  of  epithelial  type,  has 
suggested  an  origin  in  transformation  of  the  renal  tubes. 
The  cavities  are  most  irregular  in  size  and  shape,  but  the 
smallest,  whether  seen  in  length  or  transverse  section, 
sometimes  present  so  nearly  the  dimensions  and  form  of 
the  renal  tubes  that  it  is  difficult  not  to  connect  the 
morbid  with  the  natural  spaces.    The  ruperabundant  and 
luxuriating  epithelium,  narrowed  and  elongated  by  the 
mutual  pressure  of  the  cells,  may  possibly  be  the  only 
noticeable  distinction  between  the  section  of  a  renal  tube 
and  that  of  a  tube-like  cancer  cavity.    The  fibroid  matrix 
of  the  kidney  finds  its  analogue,  and  apparently  some- 
times its  substitute,  in  that  of  the  cancer.    In  the  pri- 
mary scirrhus  already  referred  to,  the  fibroid  tissue  of  the  Relation 
cancer  presented  an  unbroken  continuity  with  that  of  the  to  fena?11 
kidney,  as  if  it  were  not  an  addition,  but  an  alteration,  structure. 
The  fibroid  mass  imbedded  here  distinct  kidney  tubes  and 
there  cancer  loculi,  which  so  nearly  resembled  them  that  it- 
was  sometimes  difficult  to  say  which  was  tube  and  which 
was  cancer  cavity.  The  matrix,  which  could  not  be  regarded 

3  c 


742     RENAL  GROWTHS  SEPARATELY  CONSIDERED.     Chap.  VI. 

otherwise  than  as  that  of  the  cancer,  imbedded  at  its  cir- 
cumference Malpighian  bodies,  as  if  it  were,  or  at  least 
were  inseparably  joined  to,  the  matrix  of  the  kidney. 
Thus,  in  some  cases  at  least,  the  transition  from  the 
structure  of  the  tumour  to  that  of  the  gland  is  as  if  one 
had  been  not  so  much  replaced  by  as  converted  into  the 
other.  In  other  instances  it  is  no  less  clear  that  the 
cancer-structure  is  not  a  conversion  but  an  intrusion,  for 
it  is  separated  from  that  of  the  gland  by  a  capsule,  on  the 
outside  of  which  are  Malpighian  bodies  and  tubes,  on  the 


Secondary  encephaloid.  The  growth  is  a  pure  intrusion  ;  it  displays 
none  of  the  renal  structures.  (From  a  section  prepared  by  Dr. 
Watney.) 

inside  none.  Secondary  renal  cancer  can  often  be  traced 
encircling  the  arteries,  obviously  disconnected  from  the 
glandular  structure. 

Whatever  be  the  relation  of  cancer  loculi  to  cortical 
tubes  it  would  appear  from  the  frequent  preservation  of 
the  natural  characters  of  the  urine,  either  that  the  altered 
tubes  (if  they  be  so  regarded)  either  do  not  retain  their 
connection  with  the  pelvis,  or  fail  to  discharge  their  con- 
tents into  it. 
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Robin 1  has  described  as  epithelioma  a  renal  cancer  Epithel 
which  had,  in  some  respects  at  least,  characters  which  oma* 
entitled  it  to  the  name,  though  the  bulk  of  the  mass 
more  resembled  a  degenerating  encephaloid.  The  left 
kidney  was  the  seat  of  a  tumour,  about  five  inches  square, 
which  had  destroyed  most  of  the  organ  save  a  cortical 
shell.  The  mass  was  in  parts  as  hard  as  the  normal 
renal  structure,  in  parts  like  putty  and  in  parts  diffluent 
and  creamy.  Hemorrhage  had  taken  place  into  its 
structure  in  many  places.  The  growth  consisted  mainly 
of  cells,  which,  like  cancer  In  general,  presented  epithe- 
lial types.  They  were  of  different  sorts  and  sizes ;  some 
in  particular  approached  the  pavement  or  prismatic  form, 
and  if  these  were  derived,  which  seems  not  improbable, 
from  the  mucous  membrane  of  the  pelvis,  the  term 
epithelial  may  be  properly  applied  to  this  part  of  the 
tumour.  The  pelvis  was  occupied  or  replaced  by  the 
growth,  and  the  infandibulum  plugged  with  it.  It  is  not 
impossible  that  the  disease  may  have  begun  as  epithe- 
lioma of  the  mucous  membrane,  and  that  encephaloid  of 
the  gland  may  have  been  secondary  to  it.  A  simple 
squamous  epithelioma  of  the  pelvis  of  the  kidney,  a 
phthisis  renum  cancrosa,  has  been  described  by  Eindfleisch 2 
in  which  a  zone  of  white  infiltration  extends  from  the 
papilla?,  which  became  early  involved,  for  the  depth  of 
two  or  three  lines  into  the  renal  substance. 

Neither  is  colloid  unknown  in  this  situation.  It  has  Colloid 
been  described,  together  with  encephaloid,  and  I  may 
refer  to  a  remarkable  instance,  which  I  brought  before 
the  Pathological  Society,  in  which  a  kidney  which  con- 
tained some  large  calculi  had  become  dilated  into  an 
enormous  multilocular  cyst,  during  life  thought  to  be 
ovarian,  and  this,  apparently  as  a  subsequent  process,  had 
been  filled  with  gelatinous  material,  which  was  undistin- 
guishable  from  colloid  cancer.    As  an  additional  pecu- 

1  Robin,  Memoire  sur  V Epithelioma  du  Rein,  quoted  by  Lebert,  'Traite 
d'Anatomie  pathologique,'  vol.  ii.  p.  350. 

2  Eindfleisch,  Path.  Hist.  vol.  i.  p.  465  (Sydenham  translation). 

3  c  2 
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liarity  in  this  case,  it  appeared  that  portions  of  the 
contents  of  the  cyst 1  escaped  from  time  to  time  into 
the  bladder,  with  temporary  diminution  of  the  tumour. 
The  ureter  after  death  was  found  to  be  pervious  through- 
out, and  somewhat  dilated ;  the  calculi,  which  consisted 
of  phosphate  of  lime,  were  impacted  at  one  side  of  its 
entrance. 

Sarcoma. 

The  forms  of  sarcoma  which  most  often  affect  the 
kidneys  are  the  highly  malignant  round-celled  varieties, 


Round-celled  sarcoma  of  very  malignant  type,  from  a  child  thirteen 
months  old,  under  the  care  of  Dr.  Downes.  The  tumour  was 
spherical,  and  six  inches  in  diameter.  The  cells,  which  were  in- 
termediate in  size  (between  those  represented  at  pages  745  and 
746),  are  seen  mixed  with  blood-corpuscles  in  the  swollen  inter- 
stitial tissue  of  the  kidney.  A  large  blood-vessel  is  seen  below 
and  to  the  left,  elsewhere  the  cavities  for  tubes.  '  Cancer'  said 
to  be  hereditary  in  family. 

which  start  usually  in  the  cortical,  but  sometimes  in  the 
submucous,  connective  tissue,  grow  rapidly,  are  soft,  even 

1  Vath.  Trans,  vol.  xiii.  p.  137. 
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sometimes  fluctuate,  and  present  so  nearly  the  appearance 
of  encephaloid,  that  they  have  been  generally  described  as 
such. 

The  accompanying  sketches  will  show  the  general  its  varie- 
characters  of  renal  sarcoma.  The  growth  is  sometimes 
thickly  encapsulated,  and  thus  separated  from  the  glan- 
dular structures ;  but  more  often  the  partition  is  in- 
distinct, and  the  growth  more  or  less  diffuse,  so  that  it 
spreads  between  and  compresses  the  tubes,  and  surrounds 
the  Malpighian  bodies.  Such  growths  consist  usually  of 
round  nucleated  cells,  which  present  all  the  variations  in 
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Large  round-celled  sarcoma,  from  the  case  of  Tempero,  related  at  page 
784.  Very  large  irregular  more  or  less  rounded  cells  enclosed 
in  a  delicate  mesliwork  which  is  inseparable  from  the  normal 
matrix  of  the  kidney. 

size  which  sarcoma  permits  of ;  the  small-celled  varieties 
are  the  more  common,  but  sometimes  round  cells  of  the 
largest  variety  are  found,  as  in  the  specimen  represented  Small  and 
above.    The  intercellular  substance  is  usually  extremely  round- 
scanty.    It  is  sometimes  to  be  noticed  that  the  sarcoma  ce]led- 
has  an  alveolar  arrangement,  as  shown  in  the  woodcut 


alveolar 
arrange- 
ment. 


Hemor- 
rhagic 
complica- 
tion. 
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below,  which  enhances  the  resemblance  to  true  cancer. 
The  cellular  growth  is  often  to  be  traced  in  especial 
luxuriance  along  the  margins  of  the  new  blood-vessels. 
The  vessels  themselves  usually  have  thin  walls  and  great 
calibre,  so  that  extravasation  takes  place  readily  and 
profusely,  insomuch  that  in  many  instances  the  tumour 
after  death  has  presented  the  appearance  of  mere  blood- 
clot,  the  sarcomatous  skeleton  revealing  itself  only  on 


Small  round-celled  sarcoma,  the  cells  arranged  along  partitions  of 
fibroid  tissue  and  blood-vessels.  (From  a  preparation  at  St. 
George's  Hospital  formerly  described  as  scirrhus.)  Similar 
growths  found  in  other  parts  of  body. 


examination  in  section.  This  was  the  case  with  regard 
to  a  tumour  represented  at  page  747,  which  'in  the  recent 
state  looked  like  a  mass  of  coagulum.'  It  is  preserved  at 
Charing  Cross  Hospital,  and  I  have  to  thank  the  then 
curator,  Mr.  Bellamy,  for  allowing  me  to  open  and 
examine  the  preparation.  Not  only  is  blood  thus  found 
in  the  recent  state,  but  these  tumours  are  apt  to  display 
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cavities  full  of  fibrine,  evidently  the  relics  of  former 
hemorrhages,  and  to  be  sprinkled  with  blood-crystals. 

Hemorrhagic  sarcoma  sometimes  presents  a  somewhat  Occasional 
equivocal  resemblance  to  lymphadenoma ;  and  perhaps  if  ^n^Tto 
one  were  to  judge  only  by  the  minute  structure  it  might  lympha- 
not  be  possible  always  to  decide  between  the  two;  but 
the  distinction  involves  more  than  microscopical  detail — 
it  relates  to  the  origin  of  the  growth  in  connective  or 
lymphatic  tissue,  and  its  association   with  formations 
elsewhere  in  one  situation  or  the  other. 


Round-celled  sarcoma  which  in  the  recent  state  resembled  a  mass  of 
coagulum.  The  blood,  to  be  distinguished  from  the  growth  by 
the  small  size  of  the  corpuscles,  is  contained  partly  in  large 
vessels,  but  chiefly  as  extravasation  in  the  substance  of  the 
tumour. 

Two  instances  I  have  to  refer  to  as  thus  equivocal  were 
both  of  growths  so  largely  and  so  uniformly  mixed  with 
extravasated  blood,  that  by  the  naked  eye  they  were  undis- 
tinguishable  from  recent  coagulum.1  The  first  case  was 
reported  by  Dr.  Whipham  in  the  6  Pathological  Transac- 

1  Path.  Trans,  vol.  xxiii.  p.  166. 
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tions,'  and  described  by  him  as  lymphadenpma.  The 
kidneys  and  the  uterus  of  a  woman  who  died  at  the  age 
of  forty-three,  apparently  of  bronchitis,  were  found  to  be 
studded  with  small  elevated  patches  of  dark  colour  and 
irregular  shape,  which  were  at  first  thought  to  be  simple 
extravasations.  A  further  examination  of  the  spots  in  the 
kidney  showed,  however,  that  a  new  growth  was  comprised 
within  each  hemorrhagic  patch.  This  consisted  of  a 
multitude  of  somewhat  irregular  nucleated  cells  imbedded 
in  a  delicate  reticulum,  which  was  apparently  a  swollen 


Malignant  spindle-celled  sarcoma  consisting  of  intertwisted  bands  of 

delicate  fibroid  tissue  with  few  nuclei,    (From  Colonel  II  , 

see  page  779.) 

condition  of  the  interstitial  tissue.  The  new  growth  was 
rich  in  cells  in  proportion  to  the  interstitial  substance, 
and  was  largely  mixed  with  extravasated  red  corpuscles. 
The  growth  would  appear  to  be  of  connective-tissue 
origin,  and  to  be  entitled  to  be  called  sarcomatous ;  a 
view  which,  I  may  say,  has  the  concurrence  of  the  excel- 
lent pathologist  who  formerly  described  it  as  lymphade- 
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noma.  The  marks  of  distinction,  however,  are  not  so  sure 
but  that  there  might  still  be  room  for  difference  of  opinion, 
were  regard  had  only  to  the  microscopic  characters  and 
not  to  the  organic  situation. 

The  next  instance  was  brought  under  my  notice  by 
Dr.  Grigg,  who  sent  me  the  kidney  of  an  infant,  which 
proved  to  be  the  seat  of  a  growth  in  some  respects  similar 
to  that  already  described.  The  cellular  interspace  between 
the  gland  and  the  pelvic  mucous  membrane  had  been 
accurately  and  uniformly  filled  with  what  looked  like 


recent  blood- clot.  It  had  the  colour  and  somewhat  the 
granular  texture  of  raspberry  jam,  a  shade  lighter,  that 
is,  than  simple  coagulum.  The  maximum  thickness  of 
this  mass  was  about  half-an-inch.  Hardened  and  ex- 
amined in  section,  it  proved  to  be,  as  had  been  conjectured, 
a  cellular  growth,  into  the  interstices  of  which  bleeding 
had  occurred.    It  consisted  of  a  mass  of  small  cells  or 


/ 
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nuclei,  much  like  white  blood-corpuscles ;  these  were 
sometimes  in   apparent  contact  with  each  other,  but 
in  places  were   separated   by  the  threads  of  a  very 
definite  reticulum  composed  of  small  spindle-cells.  In 
some  places  the  mass  was  traversed  by  thick  bars  of 
common  fibrous  tissue.    It  contained  in  places  crowds  of 
red  blood-corpuscles  and  large  sprinklings  of  hsematine. 
Blood-vessels  of  considerable  size  were  found  in  it,  their 
edges  in  some  places  fringed  with  extravasated  blood. 
The  mass,  though  in  some  parts  not  unlike  a  lymphoid 
growth,  and  in  others  like  a  mere  extravasation,  presented 
on  the  whole  rather  the  characters  of  sarcoma,  with  which 
accordingly  it  is  classed. 
Malignant        Although   the   round-celled   sarcoma  is  the  more 
SPiled6      common  renal  form,  the  spindle-celled  variety  is  not 
sarcoma,     unknown.     A  remarkable  instance  of  this  kind,  which 
might  be  called  fibro-plastic  or  fibro-recurrent,  is  illus- 
trated by  the  woodcuts  on  the  preceding  pages. 

The  case  to  which  these  refer  is  given  in  detail  in  the 
next  chapter,  and  the  tumour  there  described.  Though 
hard  and  slow  of  growth,  it  proved  eminently  malignant 
in  character. 

Fibrous  and  Fibro-fatty  Tumours. 

Tumours  which  have  been  thus  described  would  pro- 
bably in  most  instances  fall  within  the  definition  of  sar- 
coma, or  at  least  be  so  nearly  allied  to  it  as  scarcely  to  call 
for  separate  consideration.  Some  years  ago  I  exhibited  a 
large  renal  tumour  1  as  fibro-fatty — a  term  which  its  con- 
stitution appeared  to  justify  ;  it  consisted  of  a  grey  trans- 
lucent fibrous  basis,  in  which  no  cells  or  nuclei  could  be 
found,  which  enclosed  a  yellow,  opaque  structure  chiefly 
composed  of  aggregated  oil-globules.  Dr.  Bristowe2  pro- 
duced, as  a  companion  to  this,  another  renal  tumour  which 

1  See  Path.  Trans,  vol.  xiv.  p.  187,  where  the  growth  is  represented  in  a 
coloured  plate. 

2  Ibid.  p.  190. 
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presented  precisely  the  same  admixture  of  fibrous  tissue 
and  oil-globules.   I  am  now  enabled,  by  means  of  methods 
of  section  which  were  not  in  use  when  these  growths  were 
presented,  to  add  to,  and  in  one  respect  to  correct,  the  de- 
scription of  the  one  for  which  I  am  responsible.    Though  Fibro- 
considerable  districts  of  this  consist,  as  described,  of  Amours 
mature  fibrous  tissue,  yeb  in  other  parts  it  proved  to  be  are^degen- 
densely  nucleated,  notwithstanding  that  the  nucleation  sarcoma, 
was  not  apparent  under  the  rougher  methods  by  which 
the  growth  was  at  first  examined.    It  was  also  traversed 
by  wide  thin- walled  blood-vessels,  and  had,  in  short,  the 
characteristic  structure  of  a  small-celled  sarcoma.  The 
growth,  in  fact,  is  but  a  variety  of  sarcoma  in  which 
extensive  fatty  degeneration  has  occurred. 

Simple  fibrous  tumours  have  been  described  in  the  ^mple 
same  relation,  but  it  is  not  improbable  that  further  tumours 
examination  might  place  them  in  the  same  category. 
Dr.  Wilks  1  displayed  one  about  as  large  as  a  child's  head, 
in  which  the  form  of  the  kidney  was  almost  exactly  pre- 
served. It  was  very  hard  and  looked  like  fibro-cartilage, 
but  proved  to  consist  of  fibrous  tissue  only.  It  had  been 
of  such  a  size  as  to  attract  notice  as  an  abdominal  tumour 
for  six  years;  four  years  before  this  there  had  been 
hematuria  and  pain  in  the  loins ;  so  that  ten  years  may 
fairly  be  assigned  as  the  duration  of  the  growth.  Beside 
such  larger  tumours  as  have  been  referred  to,  small  fibro- 
mata, from  the  size  of  a  pea  downwards,  have  been  found 
harmlessly  disposed  in  the  midst  of  healthy  renal  tissue. 
Tubes  have  been  traced  into  them  and  they  have  been 
thought  to  be,  as  indeed  are  most  renal  tumours  of  the 
sarcomatous  kind,  mere  exaggerations  of  the  interstitial 
tissues.2 


1  Path.  Trans,  vol.  xx.  p.  244. 

2  Rindfleisch,  Path.  Hist.  (Sydenham  Society),  vol.  ii.  p.  168. 
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Melanosis. 

Black  growths  or  deposits  have  been  met  with  in  the 
ludney,  and  sometimes  described  as  cancer,  though  it  is 


Scattered  melanotic  deposits  in  kidney.   (From  a  preparation  at  the 
College  of  Surgeons.) 


probable  that  the  term,  in  its  present  restricted  sense, 
would  not  always  apply.    Walshe  observes  that  the  mela- 
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notic  discolouration  of  cancerous  masses  is  occasionally, 
though  rarely,  met  with  in  this  organ,1  and  the  similar 
pigmentation  of  sarcomatous  tumours  is  not  an  unfa- 
miliar experience.    But  melanotic  formations  may  take  Melanosis 
place  independently,  as  it  would  seem,  of  any  other  morbid  aSy  inde- 
growth,  simply  as  a  development  of  pigment- cells  in  the  pendent  of 
interstitial  tissue  of  the  organ.    The  accompanying  wood-  bldTorma- 
cut  represents  a  typical  example  of  this  in  the  Museum  tions- 
of  the  Royal  College  of  Surgeons,  which  by  the  courtesy 
of  the  curator,  Professor  Mower,  I  was  enabled  to  examine 


Magnified  section  of  one  of  the  black  spots  represented  in  the  pre- 
ceding woodcut,  showing  melanotic  cells  and  granules  in  intersti- 
tial tissue.    The  Malpighian  bodies  and  tubes  are  exempt. 

with  the  microscope.  The  black  spots,  which  wTere  un- 
attended with  any  obvious  swelling  or  displacement  of 
structure,  were  caused  by  the  sprinkling  of  the  interstitial 
tissue  with  large  pigment-cells,  or  black  debris,  which  had 
apparently  resulted  from  their  disintegration. 

The  cells  were  situated  wholly  in  the  intertubular 
district  of  the  kidney,  leaving  the  tubes  and  Malpighian 

1  Walshe,  On  Cancer,  p.  380. 
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bodies  unaffected,  but  often  strikingly  outlined  by  the 
black  matter.  There  was  no  evidence  of  new  fibroid 
growth  or  stroma.  It  is  to  be  noted  that  the  discoloura- 
tion affected  the  capsule  where  this  was  opposite  to  the 
black  spots.  In  the  same  collection  is  another  kidney, 
which  is  uniformly  blackened  throughout  by  a  change  to 
which  the  same  name  would  be  applied.  At  the  London 
Hospital  is  a  kidney  apparently  similar  to  the  first- 
mentioned,  in  which  the  structure  is  dotted  with  black 
deposits  varying  in  size  from  pins'-heads  to  peas. 
These  have  a  powdery  look,  and  are  abruptly  circum- 
scribed, looking  as  if  lampblack  had  been  inserted  into 
round  cavities.  There  is  no  history.  At  King's  College 
are  several  specimens,  showing  melanotic  deposition  in  the 
same  organ,  in  one  of  which  it  is  associated  with  villus. 
Clinically  the  history  of  melanosis  is  that  of  the  growth 
with  which  the  pigment  is  associated ;  in  addition 1  to 
which  we  have  the  fact  that  in  certain  instances  the 
urine  has  been  found  to  contain  black  pigment,  either  in 
casts,  granules,  or  diffused  colour. 


Villus. 

Villous  disease  of  the  kidney  is  of  great  rarity.  In  most 
of  the  cases  of  which  we  have  knowledge,  it  appears  to  be 
analogous  to  the  well-known  villous  disease  of  the  bladder, 
which  is  not  malignant,  and  which  belongs  especially  to 
the  trigone.  A  striking  example  of  villous  disease  of 
the  kidney  was  related  at  the  Pathological  Society 2  by  the 
late  Mr.  Campbell  de  Morgan ;  and  by  his  courtesy  I  was 
enabled  to  have  made  the  representation  which  is  an- 
nexed. 

Cases  of  This  was  obtained  from  the  body  of  a  woman  who  had 

kidney°f     died  at  the  age  of  seventy-six,  after  an  operation  for  stran- 
gulated hernia.    During  the  preceding  two  years  the  urine 

1  Paper  by  Dr.  Hilton  Fagge,  Path.  Trans,  vol.  xxviii.  p.  172. 

2  Path.  Trans,  vol.  xxi.  p.  239. 
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had  been  albuminous,  and  she  had  had,  at  intervals  of 
from  two  weeks  to  two  months,  attacks  of  hematuria, 
attended  with  pain  in  the  renal  region,  so  profuse  as,  on 
two  occasions,  to  endanger  life.  On  post-mortem,  examin- 
ation the  pelvis  of  the  left  kidney  was  found  to  be  dilated 


Villus  of  kidney  (from  preparation  at  Middlesex  Hospital),  described 
by  Mr.  Campbell  de  Morgan.  The  kidney  is  laid  open  and  the 
growth  seen  to  hang  freely  from  the  pelvis. 


and  full  of  what  at  first  appeared  to  be  a  mass  of  thick 
shreddy  pus.    From  this  a  fluid  separated,  which  con- 
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tained  not  pus- corpuscles,  but  nucleated  cells,  granular 
corpuscles,  and  the  debris  of  cells,  such  as  would  give  the 
impression  that  they  belonged  to  a  cancerous  growth, 
leaving  behind  a  soft  mass  of  the  size  of  a  damson,  which 
on  washing  spread  itself  out  into  the  shaggy  beard-like 
growth  which  is  represented.  The  larger  portion  grew 
from  the  wall  of  the  pelvis  by  a  broad  but  thin  pedicle, 
while  smaller  tufts  were  attached  to  other  parts  of  the 
same  membrane.  A  microscopic  examination  of  the  villi 
showed  that  many  of  them  were  coated  with  epithelium. 
They  resembled  those  found  in  the  non-cancerous  villus  of 
the  bladder,  though  the  latter,  as  Mr.  de  Morgan  observes, 
are  not  commonly  surrounded  with  an  exudation  so  full  of 
nucleated  cells.  The  compact  portion  of  the  tumour  was 
made  up  of  a  delicate  fibrous  stroma,  from  which  a  juice 
containing  nucleated  cells  exuded.  But  that  this  structure 
was  not  truly  cancerous  was  inferred  from  a  disposition 
within  the  stroma  to  forms  like  those  which  constituted 
the  villi,  while  in  cancerous  growths  with  villous  surfaces 
the  structure  is  purely  that  found  ordinarily  in  cancer. 
The  absence  of  secondary  deposits  bears  out  this  view. 

A  somewhat  similar  case  is  reported  by  Dr.  Murchison 
in  juxtaposition  with  Mr.  de  Morgan's.  A  man  sixty-five 
years  of  age  was  subject  to  attacks  of  profuse  hematuria 
for  fourteen  months  before  his  death.  Latterly,  after 
severe  pains  shooting  from  the  right  kidney  to  the  pubes 
he  became  drowsy  and  nearly  unconscious,  with  dry 
tongue,  muttering  delirium,  hiccup,  vomiting,  and  fre- 
quent convulsive  movements.  After  death  these  symp- 
toms, which  had  been  correctly  regarded  as  ursemic,  were 
explained  by  the  obstruction  of  both  ureters  by  coagulum, 
and  the  filling  of  the  pelvis  of  the  right  kidney  with  the 
same  material.  The  uraemia  was  evidently  the  result  of 
obstruction,  but  though  no  urine  is  mentioned  as  having 
been  passed  during  the  last  four  days,  its  suppression  is 
not  distinctly  stated. 

The  bladder  was  studded  with  long  villous  processes, 
especially  about  the  orifices  of  the  ureters ;  while  the 
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pelvis  and  calyces  of  each  kidney  were  similarly  beset. 
These  were  from  one  to  several  lines  in  length ;  they  were 
covered  with  a  thin  layer  of  epithelium,  and  included  a 
capillary  vessel  full  of  blood.  There  was  no  secondary 
deposit,  nor  any  formation  of  the  ordinary  type  of  cancer. 

In  Guy's  Museum  there  is  a  preparation  which  displays 
a  large  amount  of  villous  growth  in  connection  with  a 
diseased  kidney,  which  is  enormously  dilated,  evidently 
from  calculi,  one  of  which  still  remains  in  one  of  the 
calyces.  The  colon  is  adherent  and  its  cavity  is  connected 
with  that  of  the  kidney  by  a  sinuous  opening.    From  the 


Section  from  the  cortical  structure  of  the  villous  kidney  (at  Guy's 
Hospital).  A  Malpighian  body  is  seen  surrounded  by  nucleated 
fibroid  growth  of  sarcomatous  character. 

lining  of  the  pelvis  hangs  a  quantity  of  shaggy  villous 
growth,  and  to  a  different  part  of  the  same  cavity  is  at- 
tached a  quantity  of  more  solid  pendent  matter,  which 
looks  like  villous  structure  associated  with  some  more 
solid  material. 

The  disease  is  described  in  the  catalogue  as  malignant, 
but  there  is  no  reference  to  cancer  or  growth  in  any  other 
organ.    Through  the  kindness  of  Dr.  Hilton  Fagge,  I  was 

3  D 
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enabled  to  examine  this  interesting  specimen  with  the 
microscope.  The  solid  growth  of  which  the  walls  chiefly 
consisted  was  made  up  of  spindle  cells  of  the  sarcomatous 
type,  with  intervals  here  and  there  in  which  numbers  of 
small  round  nuclei  were  closely  packed.  These  were 
related  to  the  interstitial  tissue  of  the  kidney,  and  could 


Single  detached  pendent  blood-vessel.  (From  preparation  referred  to 
in  preceding  figure.)  The  process  displays  little  more  than  thin 
and  hare  membrane. 

often  be  traced  abundantly  surrounding  the  MaJpighiaii 
bodies,  which  themselves  were  unaffected.  The  vascular 
loops  which  constituted  the  villi  were  thin  tubes  of  simple 
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and  bare  membrane.  The  growth  is  clearly  related  to 
sarcoma  rather  than  cancer.  Its  apparent  origin  in  cal- 
culous irritation  is  of  interest. 

In  the  Museum  of  King's  College  is  a  preparation  show- 
ing the  concurrence  in  the  kidney  of  villous  structure  with 
melanosis. 

The  symptoms  of  villous  disease  of  the  kidney  are  Symptoms 
sufficiently  indicated  in  the  preceding  cases.  Attacks  of 
hematuria,  which  completely  intermit,  but  so  profuse  as 
to  endanger  life;  possibly  some  dull  pain  in  the  lumbar 
region,  but  no  acute  pain  anywhere ;  urine  simply  mixed 
with  blood,  without  deposit  to  indicate  its  source,  or,  if 
we  may  reason  from  the  analogy  of  the  vesical  villus, 
with  which  indeed  the  renal  villus  appears  to  be  generally 
associated,  containing  loops  of  blood-vessel  without  sur- 
rounding tissue.  These  are,  of  course,  pathognomonic;  but 
they  may  be  searched  for  repeatedly  and  in  vain.  On  the 
other  hand,  though  the  disease  be  villus,  it  is  possible,  if 
the  bladder  be  affected,  that  the  urine  may  abound  with 
epithelium,  the  result  of  secondary  cystitis.  This  indeed, 
beside  the  blood,  may  be  the  only  product  of  a  villous 
growth.  Its  situation  as  between  the  kidney  and  bladder 
most  be  determined  by  the  general  indication  of  the 
symptoms,  as  pointing  to  one  organ  or  the  other  as  the 
seat  of  disease. 

Lymphadenoma. 

The  kidney  is  by  no  means  an  infrequent  seat  of 
lymphadenoma.  The  growth  as  it  occurs  in  this  organ 
presents  points  of  contact  with  sarcoma,  insomuch  that 
tumours  occur  of  which  it  is  difficult  to  determine 
whether  they  belong  to  one  or  the  other  :  one  part  of  such  ^e.latlon- 

J  b  ...  ship  to 

a  mass  may  resemble  a  growth  of  lymphatic  origin  and  sarcoma, 
another  part  be  indistinguishable  from  one  of  the  small- 
celled  sarcomata  already  described. 

To  take  first  the  common  and  unequivocal  form  of 
the  disease,  it  occurs  in  the  kidney  only  as  part  of  a 
general  disorder,  formations  of  the  same  nature  being 

3  d  2 
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found  also  in  the  lymphatic  glands,  probably  in  the 
spleen,  and  occasionally  in  the  liver  and  lung.  The 
importance  of  the  disorder  is  rather  general  than  local ; 
or  so  far  as  local  symptoms  obtrude  themselves  they 
relate  to  the  swollen  glands  rather  than  to  any  internal 
organs.  The  renal  symptoms,  if  such  there  be,  have  been 
hitherto  overlooked  in  the  presence  of  the  signs  of  lym- 
phatic ansemia,  which  mark  the  fatal  tendency  of  the 
disease.  It  is  worth  noting  that  in  Dr.  Murchison's 
case,1  which  furnishes  the  most  extreme  example  of  renal 
lymphadenoma  which  I  am  acquainted  with,  the  urine 
was  found  to  be  pale,  clear,  and  free  from  albumen. 
Descrip-  The  appearance  of  the  kidneys  under  the  disorder  is 

growth  sufficiently  striking.  Eounded  masses  of  variable  size  beset 
the  renal  substance,  more  especially  in  the  cortex,  and 
present  themselves,  often  numerously,  under  the  capsule. 
In  this  position  they  usually  display  a  circular  outline, 
though  when  cut  at  right  angles  to  the  surface  they 
may  give  one  which  is  elongated  or  pear-shaped.  In 
the  typical  example  figured  by  Dr.  Murchison  the  masses, 
of  which  about  a  hundred  are  displayed  on  the  lateral 
aspect  of  one  kidney  which  the  drawing  presents,  vary  in 
diameter  from  about  three-eighths  of  an  inch  to  the  size  of 
a  mustard  seed.  The  growths,  however,  have  often  been 
known  to  exceed  in  size  the  largest  of  these.  They  are 
yellowish-white,  somewhat  like  large  masses  of  tubercle, 
but  are  harder,  closer  in  grain,  and  less  apt  to  caseate. 
Microscopically  they  present  the  characters  which  belong 
to  lymphoid  growths  generally — a  strongly  marked  fibrous 
reticulum,  which  blends  with  the  interstitial  tissue  of  the 
organ,  in  the  substance  of  which  are  crowds  of  small 
circular  uniform  nuclei,  and  in  its  spaces  nucleated  cells. 

1  Path.  Trans,  vol.  xx.  p.  192.  With  the  report  of  the  case  are  excellent 
illustrations  of  i-he  naked-eye  and  microscopic  appearances.  See  also  case 
published  by  Dr.  Couplruid,  Path.  Trans,  vol.  xxviii.  p  12G. 
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Leukmmic  Tumours  or  Extravasations. 

White  marrow-like  tumours,  consisting  of  white 
blood-corpuscles  in  a  very  delicate  reticulum,  varying  in 
size  from  a  mere  dot  to  a  cherry,  have  been  described  as 
occurring  in  the  kidney  in  connection  with  the  general 
condition  of  leukhsemia.1 

Sometimes  the  extrasavations,  though  mainly  consist- 
ing of  white  corpuscles,  present  so  much  the  appearance 
of  ordinary  haemorrhage  that  they  are  not  to  be  distin- 
guished by  the  naked  eye  from  such  sanguineous  out- 
breaks as  have  been  described  in  connection  with  some  of 
the  varieties  of  sarcoma. 

Dr.  Greenfield  gives  an  instance  of  this  in  the  6  Patho- 
logical Transactions'  for  1878.2    A  child  four  years  old, 
born  of  syphilitic  parents,  became  the  subject  of  purpura, 
and  lapsed  into  a  condition  of  extreme  anaemia,  in  which 
it  died.    The  blood  displayed  during  life  an  excess  of 
white  corpuscles.    Not  to  mention  many  external  ecchy- 
moses,  the  most  remarkable  changes  found  after  death 
were  in  the  liver  and  kidney,  and  were  due  to  the  extru- 
sion of  white  corpuscles  into  the  interstitial  tissue  of 
these  organs.    In  the  liver  this  took  the  form  of  a  white 
veining,  corresponding  with  the  interlobular  divisions  of 
the  portal  canals,  which  was  found  to  consist  of  extrava- 
sated  leucocytes.    In  the  kidneys  patches  of  extravasated 
blood  were  found  underneath  the  capsule.    The  cortical 
surface  was  marked   by  large  irregular  hemorrhagic 
blotches,  which  were  slightly  raised,  and  were  but  the 
bases  of  cone-shaped  hsemorrhagic  masses,  which  pene- 
trated deeply  into  the  organ.    These  masses  consisted 
of  extruded  leucocytes,  which  had  collected  abundantly 
between  the  tubes  and  outside  the  Malpighian  bodies. 
These  were  not  separated  by  any  stroma,  save  a  delicate 
interlineation  of  fibrinous  threads. 

1  Rindfleisch,  loc.  tit.  vol.  ii.  p.  168. 

-  Path.  Trans,  vol.  xxix.  p.  298,  plate  xiv. 
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Angioma. 

Cavernous  tumours  such  as  are  found  in  the  liver  have 
been  described  in  the  kidney,  but  these  have  no  practical 
importance. 

Syphiloma. 

Syphiloma  must  be  briefly  mentioned  as  a  renal  tu- 
mour, though  the  local  is  of  quite  secondary  importance 
to  the  constitutional  affection. 

A   syphilitic  tuber  as  large  as   a  small  potato  is 
described  and  figured  by  Dr.  Moxon  1  occupying  the  renal 
Appear-     glandular  substance  nearly  from  the  pelvis  to  the  capsule. 

A  minute  examination  showed  that  the  tumour  essentially 
consisted  of  a  profuse  nuclear  growth  in  the  intertubular 
portion  of  the  organ.  Both  kidneys  were  enlarged  and 
lardaceous ;  the  pair  weighed  twenty-two  ounces.  The 
enlargement  of  the  left,  in  which  was  the  tuber,  was  felt 
from  the  front  daring  life.  The  patient  had  the  general 
General  signs  of  syphilis,  together  with  general  dropsy  and  pale 
symptoms.  a]Dnminous  urine.  The  latter  symptoms  were  probably 
to  be  attributed  to  the  lardaceous  disease;  the  localised 
swelling,  however,  is  more  distinctive. 

A  few  similar  tumours  have  been  described  by  other 
writers ;  they  appear  to  have  been  invaluably  imbedded 
in  lardaceous  kidneys,  by  which  the  symptoms  are  neces- 
sarily masked. 

I  have  seen  patches  of  fibrosis  in  the  kidney  in  con- 
nection with  congenital  syphilis ;  it  is  probable  that 
general  fibrosis  of  the  kidney,  as  of  the  liver,  may  some- 
times have  this  origin. 

1  Guy 'a  Hospital  Reports  fur  1868.  p.  393,  plate  i.  See  also  Cornil,  Journ. 
de  VAnat.  et  Phys.  1865.  p.  97. 
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Fatty  Tumours  and  Transformations. 

The  kidney  offers  no  exception  to  the  law  that  morbid 
growths  are  but  exaggerations  of  normal  structures.  Thus 
the  growths  which  arise  in  this  organ  are  comparatively 
few;  possibly  cancer  from  the  tubes,  certainly  sarcoma 
from  the  interstitial  structure.  This  structure  may  also 
degenerate  into  oil,  and  in  certain  circumstances  become 
converted  into  fat,  as  is  rendered  probable  by  the  occasional 
substitution  of  the  glandular  tissue  by  this  materia1. 
Under  irritation,  more  particularly  such  as  is  connected 
with  stone,  pyelitis,  or  the  retention  of  urine,  fat  is  apt  Condition 

•  •  «ii  •  of  origin. 

to  increase  m  connection  with  the  capsule  and  m  the 
pelvic  or  interlobular  cellular-tissue,  until  it  may  happen, 
should  the  growth  be  associated,  as  it  often  is,  with  a 
corresponding  atrophy  of  the  glandular  structure,  that 
fat  may  largely  take  the  place  of  the  shrunken  organ. 
This  is  a  form  of  fatty  substitution  rather  than  tumefac- 
tion, and  there  is  another  change  to  which  the  same  term 
may  be  applied.  Instances  have  been  described  in  which 
the  whole  glandular  tissue  of  the  organ  has  been  trans- 
formed into  fat,  in  which  little  or  no  trace  of  the  proper 
structure  remains,  though  the  cones  and  the  cortex  are 
distinguishable  from  each  other.1 

Circumscribed  growths  of  fat,  of  the  nature  of  fatty 
tumours,  have  been  described  underneath  the  capsule,  but 
these  are  small  and  of  no  practical  importance. 

Bony,  Calcareous,  and  Cartilaginous  Growths. 

True  bone  very  rarely  occurs  as  a  renal  growth,  though 
an  instance  has  been  referred  to  in  connection  with  pyelitis 
(p.  660).  Cartilage  is  of  less  frequent,  and  even  doubtful, 
occurrence. 

1  Bayer,  loc.  cit.  vol.  iii.  p.  616.    Ebstein,  Zicmssens  Cyclopcedia^  vol.  xv. 
p.  635.    Dr.  Hnllett  Browne,  Path.  Trans,  vol.  xiii.  p.  131. 
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There  are  many  preparations  in  museums  which  show 
formations  within  the  kidney  of  bony  hardness ;  these 
appeal*  to  be  usually  derived  from  the  transformation  of 
hydatids.  There  is  such  a  specimen  at  Guy's  Hospital, 
which  is  described  in  the  catalogue  as  a  c  kidney  contain- 
ing a  mass  of  bone.'  Under  the  microscope,  however,  no 
trace  of  osseous  structure  could  be  seen;  the  mass  was 
simply  cretaceous.  There  is  a  preparation  at  the  College 
of  Surgeons,  in  which  the  kidney  of  a  man  who  for  ten 
years  had  passed  hydatids  in  the  urine  is  transformed 
into  an  irregular  ovoid  mass  of  cretaceous  matter,  which 
has  lost  all  renal  semblance.1 

Instances  have  also  been  described  in  which  the  cap- 
sule of  the  kidney  has  been  partially  'ossified'  to  use  the 
term  commonly  applied  to  the  change.  Dr.  Elliotson 
sent  to  M.  Eayer  an  atrophied  kidney,  of  which  both  the 
pelvic  mucous  membrane  and  the  capsule  were  repre- 
sented by  hard  shells,  but  whether  bony  or  only  cal- 
careous we  have  no  means  of  ascertaining,  probably  the 
latter.  The  same  writer2  gives  a  representation  of  a 
tumour  of  bony  consistence,  as  large  as  an  orange,  which 
occupies  one  end  of  the  kidney.  This  was  enveloped  in  a 
cyst  of  cartilaginous  hardness ;  and  altogether  the  de- 
scription is  suggestive  that  it  may  have  been  the  resi- 
duum of  a  suppurating  hydatid. 

Abscesses,  whether  arising  in  hydatids  or  in  tubercle, 
or  independent  of  either,  may  become  quiescent  in  the 
kidney,  and  be  represented  only  by  the  cretaceous  residue 
of  the  pus  they  have  once  contained.  Thus  the  kidney 
may  be  practically  destroyed  by  pyelitis,  and  the  products 
shut  up  in  the  pelvis,  until  at  last  nothing  remains  but 
an  innocuous  though  useless  cyst,  containing  a  mass  of 
chalky  or  mortar-like  substance. 

1  Guy's  Hospital  Museum,  2034  ;  College  of  Surgeons,  No.  1,925a.  See 
Also  a  preparation  at  St.  Bartholomew's  Hospital,  No.  26,  17. 

a  Rayer,  Maladies  dcs  Reins,  vol.  iii.  p.  608.    Atlas,  plate  xxxvi.  tig.  6. 
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CHAPTER  VIL 

CLINICAL  HIS  TOBY,  SYMPTOMS,  AND  TREAT- 
MENT  OF  MALIGNANT  DISEASE  OF  THE 
KIDNEY. 

Touching  the  symptoms  of  malignant  disease  of  the  kid-  Cancer  and 
ney,  no  distinction  is  possible  between  cancer,  properly  fndistin 
so  called,  and  the  sarcomatous  growths  which  take  their  guishable 
rise  in  the  connective  tissue  of  the  organ.    And  in  regard  c  mieally- 
to  the  literature  of  the  subject,  it  is  needful  to  bear  in 
mind  that  what  is  generically  described  as  cancer  is 
seldom   to  be   more  narrowly  interpreted  than  as  an 
encroaching  and  destructive  growth. 

In  most  cases  the  cause  is  undiscoverable.    Those  Causes  of 
which  present  themselves  to  our  notice  are  of  two  kinds,  ^eS^ 
mechanical  violence  and  stone  within  the  kidney.  Here- 
ditary predisposition  is  not  strongly  declared,  though 
sometimes  apparent,  as  in  the  instance  which  is  illus- 
trated by  a  woodcut  at  page  744.    Falls,  kicks,  and 
violent  blows  of  several  kinds  which  appear  often  to 
have  affected  the  lateral  aspect  of  the  trunk,  towards 
which  the  kidney  is  more  exposed  than  directly  to  the 
front  or  rear,  have  been  mentioned  by  many  writers  in 
this  relation.    Hematuria  has  been  recorded  in  most  in- 
stances as  an  immediate  result  of  the  accident.  The  growth 
has  made  its  appearance  at  varying  periods  subsequently : 
in  a  case  mentioned  by  Bright  in  little  more  than  three 
months  after  the  fall  downstairs  to  which  it  was  attributed, 
in  other  instances  in  six  months,  in  another  in  two  years. 
Renal  stones  are  equally  distinct  antecedents  of  renal 
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growths,  whether  of  the  nature  of  sarcoma  or  cancer, 
though  they  have  attracted  less  attention  in  this  relation 
than  have  injuries  by  violence.1 

A  case  of  malignant  sarcoma  which  ensued  upon  years 
of  suffering  from  renal  calculi  is  detailed  at  the  end  of  this 

section  (Colonel  H  ).    An  instance  of  villous  disease 

associated  with  sarcomatous  thickening,  is  referred  to 
at  page  757,  and  an  instance  of  colloid  subsequent  to 
calculous  obstruction  at  page  743.  There  appears,  indeed, 
to  be  no  form  of  renal  growth  which  may  not  be  insti- 
gated by  this  irritant.  Pathology  abounds  with  instances 
in  which  malignant  and  other  growths  have  been  started 
by  accidental  irritations;  cancer  of  the  gall-bladder  from 
biliary  calculus  is  a  parallel  instance  to  cases  in  which  the 
pelvis  is  the  seat  of  the  villous  or  other  growth  sequent 

upon  renal  stone ;  cases  ]ike  that  of  Colonel  H  , 

where  the  growth  has  begun  apparently  in  the  substance 
of  the  organ,  are  less  easy  to  explain  as  the  result  of 
pelvic  irritation  ;  but  that  stone  is  more  often  a  precursor 
of  renal  growths  than  can  be  explained  by  chance  con- 
currence is  certain. 
Symptoms.  The  symptoms  by  which  malignant  disease  of  the 
kidney  is  commonly  declared,  are  tumour,  pain,  hema- 
turia, cachexia,  which  must  be  held  to  include  loss  of 
flesh  and  strength,  and  embrownment  of  the  skin,  and 
the  several  signs  which  denote  the  extension  or  trans- 
plantation of  the  growth  to  other  organs,  as  to  the  spine 
or  lung.  In  a  large  majority  of  cases  the  renal  swelling 
Tumour,  presents  itself  as  a  palpable  tumour ;  of  all  the  signs  of 
malignant  renal  disease  this  is  the  most  constant.  The 
swelling,  particularly  in  children,  may  appear  as  a  pro- 
minent, or  even  as  an  exceptionally  large,  abdominal 
tumour.  The  relations  and  means  of  identifying  renal 
tumours  have  been  already  stated  (p.  704)  ;  it  only  re- 
mains to  say,  with  regard  to  those  of  malignant  character, 
that  they  are  not  always  conspicuous  ;  deep  handling  of 
the  belly  may  be  needed  for  the  detection,  and  even  this 

1  Abdominal  Tumours  (Sydenham  Society),  p.  230. 
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may  be  ineffective  until  the  muscular  resistance  Las  been 
overcome  by  means  of  chloroform.  As  an  instance  of  the 
smallness  of  a  renal  tumour  which  may  be  thus  recog- 
nised, I  may  refer  to  the  case  of  Tempero  (p.  784).  The 
enlargement  of  a  renal  growth  is  almost  always  chiefly 
in  front,  though  some  degree  of  fulness  and  levelling 
up  of  hollows  is  to  be  felt  in  the  lumbar  region.  As 
an  exception  must  be  mentioned  a  man  who  was  in 
St.  George's  Hospital,  under  the  care  of  Mr.  Holmes,  and 
whose  case  is  related  in  the  6  Pathological  Transactions.' { 
A  large  pulsating  swelling  occupied  the  lumbo-sacral 
region  on  the  left  side,  and  emitted  a  low  soft  blowing 
murmur.  This  was  found  to  have  been  produced  by  a 
highly  vascular  malignant  growth  belonging  to  the  cor- 
responding kidney,  which  was  enlarged  thereby  to  the 
weight  of  30  oz.  Among  nineteen  cases  of  malignant 
tumour  primary  to  the  kidney  of  which  I  have  the  parti- 
culars before  me,  there,  were  but  three  in  which  a  tumour 
was  not  detected  during  life.  Among  the  three  exceptions 
was  one  in  which,  though  a  large  tumour  existed,  and 
was  suspected,  tenderness  from  peritonitis  forbade  its 
being  adequately  sought ;  in  one  of  the  others  a  tumour 
which  could  have  been  easily  felt  escaped  notice,  for 
no  other  reason  than  that  it  was  not  felt  for;  in  the 
third,  the  renal  mass  weighed  17 J  oz.,  and  possibly  would 
have  been  detected,  had  not  implications  of  the  brain 
or  skull  withdrawn  attention  from  what  was  probably  the 
first  seat  of  the  growth.  Thus  in  all  a  renal  tumour  was, 
if  not  perceived,  at  least  perceivable ;  those  which 
escaped  notice  were  not  indeed  so  small  as  some  which 
were  found.  But  though  renal  growths  are  gene- 
rally to  be  distinguished  as  palpable  swellings,  they  are 
not  so  easily  to  be  known  as  renal ;  in  one  of  the  cases 
referred  to  the  tumour  was  supposed  to  be  a  slight 
enlargement  of  the  spleen,  in  another  to  be  an  ovarian 
cyst. 

Next  to  swelling  perhaps  comes  pain  in  order  of  fre-  Pain. 

1  Vol.  xxiv.  p.  149. 
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quency  as  a  symptom  of  malignant  disease  of  the  kidney. 
Children  with  large  soft  tumours  often  appear  to  be  free 
from  it,  but  elder  persons  with  harder  growths  are  seldom 
so,  and  sometimes  suffer  severely  and  persistently.  The 
harder  the  growth,  as  a  rule,  the  greater  the  pain.  It 
is  dull  and  wearying  rather  than  acute,  and  is  not  greatly 
intensified  by  movement,  these  circumstances  marking 
the  distinction  between  pain  from  this  source  and  that 
from  stone.  The  pain  of  malignant  growth  is  usually 
most  marked  about  the  proper  renal  region  on  the 
affected  side,  and  is  accompanied  by  tenderness,  which 
may  make  the  patient  keenly  conscious  that  the  fingers 
of  the  explorer  are  exactly  adapted  to  the  seat  of  the 
disease.  The  line  of  the  ureter  and  the  testicle  are  less 
affected  than  with  stone.  The  extension  of  the  pain  to 
the  spinal  region,  more  particularly  if  tenderness  over 
individual  vertebrae  belonging  to  the  lower  dorsal  or  upper 
Paraplegia  lumbar  region  can  be  recognised,  is  a  sign  of  the  exten- 
sion of  the  disease  in  this  direction,  and  an  indication  at 
once  of  its  nature  and  of  its  impending  termination.  Pain 
down  the  thighs  may  accompany  this  extension,  and  be 
shortly  followed  by  paralysis,  first  of  the  bladder,  and 
possibly  not  extending  to  an  observable  extent  further,  to 
be  succeeded,  should  time  allow,  by  paralysis  of  the  lower 
limbs,  and  the  sphincter  ani,  and  uncontrollable  bed- 
sores. 

Cachexia.  Perhaps  the  next  degree  of  significance  must  be 
attached  to  the  constitutional  results  of  malignant  disease 
in  loss  of  flesh  and  change  of  colour;  with  the  rapid 
growths  of  childhood  the  complexion  may  remain  perfectly 
unaffected,  and  loss  of  flesh  be  at  least  not  observable 
until  late,  but  with  older  subjects  both  emaciation  and 
tinting  of  the  skin  may  be  very  conspicuous,  the  lean 
figure  and  brown  face  possibly  giving  a  delusive  sugges- 
tion of  tropical  experience.  With  this,  or  apart  from  it, 
is  sometimes  an  extraordinary  failure  of  strength,  spirits, 
ami  vitality;  the  patient  may  sicken  of  a  vague  disease, 
get  thin  and  weak,  take  to  his  bed  without  pain  or  definite 
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complaint,  and  at  last  die  without  giving-  up  his  secret. 
Urseinia  rarely,  if  ever,  appears  as  a  result  of  renal 
growths. 

Hematuria  has  been  variously  estimated  as  a  symptom  Hsema- 
of  malignant  disease  of  the  kidney.    It  perhaps  has  no  tuna" 
greater  value  in  this  relation   than  as  present  in  an 
important  minority  of  cases.    I  have  before  me  the  notes 
of  seventeen,  of  which  hematuria  was  known  to  have 

occurred  in  six,  in  one  of  which  (Colonel  H  ,  p.  779)  it 

was  probably  due  to  stone,  which  existed  as  a  complica- 
tion. Roberts,  out  of  fifty-nine  cases,  collected  mostly 
from  published  records,  found  mention  of  this  symptom  in 
thirty-one,  in  five  of  which  there  was  intervention  of  other 
possible  cause — stone,  Bright's  disease,  or  external  violence. 
Ebstein,  in  his  larger  compilation,  found  notice  of  hsema- 
turia  in  twenty-four  out  of  fifty  cases. 

Renal  cancers,  though  possibly  tubal  in  their  origin, 
are  commonly  separated  by  encapsulation  from  the  proper 
glandular  structures ;  sarcomata,  though  often  diffuse, 
are  interstitial  in  their  position.  Cut  off  as  both  are  from 
the  tubes  and  Malpighian  bodies,  neither,  as  a  rule,  bleed 
into  the  urinary  passages,  except  as  the  result  of  funga- 
tion  into  the  pelvis,  either  by  participation  of  the  mucous 
membrane  in  the  disease,  or  by  protrusion  by  way  of  one 
of  the  mammillary  processes.  Thus  hematuria  is  by  no 
means  of  necessary  occurrence,  but  when  it  does  occur  is 
constant.  Rarely  in  the  history  of  such  cases  an  isolated 
haemorrhage  has  been  reported  early  in  the  disease,  as  in 
the  instance  related  at  page  784,  where  the  urine  was 
said  to  have  been  bloody  four  years  before  death,  and 
to  have  recovered  its  normal  characters.  Possibly  in 
such  circumstances  the  kidney  becomes  congested  under 
the  early  process  of  morbid  growth,  but  the  rule  that 
haemorrhage  in  connection  with  renal  tumours  indicates 
ulceration  into  the  urinary  passages  admits  of  few  excep- 
tions. The  bleeding,  once  begun,  is  generally  continuous, 
if  left  to  itself,  though  it  does  not  entirely  ignore  styptics. 
It  is  often  profuse  enough  to  cause  ansemia,  though  less 
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so  than  that  which  proceeds  from  villous  growths  of  the 
bladder. 

The  renal  characters  of  the  hematuria  are  generally 
at  once  evident.  The  blood  is  generally  more  tawny  or 
embrowned  than  when  from  the  bladder,  and  is  so  uni- 
formly admixed  with  the  urine  that  each  micturition  is 
bloody  from  first  to  last ;  the  latter  portion  perhaps  more 
so  than  the  earlier,  but  not  with  the  accumulation  of 
blood  at  the  end  which  belongs  to  vesical  hemorrhage. 
The  bloody  sediment  is  powdery  and  incoherent.  Clots, 
if  any  occur,  are  small  and  generally  somewhat  fibrinous 
or  decolourised;  they  may  have  a  slenderly  vermiform 
shape  which  they  have  taken  from  the  ureter,  but  this  is 
infrequent.  Bladder-clots  are  usually  soft  and  red  as  if 
newly  congealed;  they  are  shapeless,  and  often  of  such 
bulk  that  their  escape  by  the  urethra  would  seem  an  im- 
possibility; they  are  often  indeed  shot  out  only  after 
prolonged  effort.  Eenal  hemorrhage,  on  the  contrary, 
though  it  has  been  known  to  cause  obstruction  of  the 
ureters,  and  fatal  suppression,  seldom  if  ever  impedes  the 
urethral  exit.  The  hemorrhage,  unlike  that  from  renal 
calculus,  is  not  more  abundant  on  going  to  bed  at  night 
than  on  rising  in  the  morning — indeed,  the  reverse  is  often 
the  case,  as  if  the  discharge  were  favoured  by  the  horizontal 
position  ;  and  the  distinction  from  the  bleeding  of  stone 
is  further  marked  by  the  almost  invariable  cessation  of 
the  latter  after  some  days  in  bed,  while  that  of  malignant 
disease  is  not  much,  if  at  all,  lessened  thereby. 
Urine  The  urine,  when  not  bloody,  is  usually  perfectly  natural 

— the  growth  has  not  broken  into  the  pelvis,  and  the  se- 
cretion is  that  only  of  the  healthy  glandular  structure. 
As  to  the  microscopic  appearances  of  the  urine,  into  which 
a  morbid  discharge  has  found  entrance,  it  necessarily 
contains  blood-corpuscles,  usually  in  vast  abundance, 
but  never  anything  pathognomonic  of  their  source. 

Casts  as  a  rule  are  absent — a  negative  symptom  of 
some  importance,  as  excluding  a  form  of  nephritis  in 
which  bleeding  may  be  profuse  enough  to  suggest  a 
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growth,  but  with  which  these  evidences  of  disease  are 
many,  dark,  and  striking.  Exceptionally  casts  are  to  be 
found.  These  may  be  the  result  of  renal  disease,  only  ac- 
cidentally associated  with  the  growth,  as  was  probably  the 
case  in  the  instance  mentioned  at  page  786,  or  they  may 
proceed  as  may  happen  in  connection  with  many  localised 
renal  changes  from  tubal  disturbance  in  the  immediate 
neighbourhood  of  the  growth. 

Pus  if  present  is  so  only  as  an  accident.  '  Cancer  Absence  of 
cells,'  or  nucleated  bodies  which  could  pass  for  them,  are  cells!1 
conspicuously  absent.  With  bladder  cancers  and  villi, 
squamous  cells,  exhibiting  every  form  of  morbid  luxuri- 
ance in  nucleation  and  shape,  are  often  abundantly 
found,  and  even  considerable  masses  of  cellular  growth 
are  sometimes  expelled,  within  which  blood-vessels  can  be 
detected. 

The  pelvic  and  vesical  mucous  membrane  may  be 
stimulated  to  desquamation  by  a  variety  of  circum- 
stances, some  of  a  transient  nature ;  and  from  one  part  or 
another  cells  of  every  degree  of  rotundity  or  flatness  may 
proceed.  But  with  renal  tumours  such  evidences  of  dis- 
ease are  seldom,  if  ever,  found.  Reviewing  my  own 
experience,  I  have  found  cases  in  plenty  where  large 
cellular  deposit  has  been  associated  with  cancer  of  the 
bladder.  I  have  known  several  in  which  the  presence  of 
cancer  in  some  part  of  the  urinary  t^act  has  been  con- 
fidently presumed,  in  consequence  of  the  abundance  in 
the  urine  of  nucleated  and  proliferating  cells,  and  in 
which  the  recovery  of  the  patient  has  negatived  any  such 
supposition.  I  have  met  with  not  a  few  in  which  a 
discharge  of  cells  of  epithelial  type,  together  with  blood, 
has  been  supposed  to  indicate  cancer  of  the  kidney,  but 
not  with  one  in  which  this  supposition  has  been  verified. 
If  I  am  told  that  such  an  one  is  passing  '  cancer  cells  '  in 
the  urine  I  conclude  that,  whatever  his  disease  may  be, 
it  is  not  cancer  of  the  kidney.  A  deposit  consisting  of 
blood-corpuscles,  mixed,  if  with  anything,  with  indefinite 
sanguinolent  material,  and  that  constant,  during  repose 
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as  well  as  under  exercise,  is  a  sign  in  this  respect  of  more 
meaning.  It  is  to  be  borne  in  mind  that  a  fungating 
tumour  of  the  kidney  is  less  often  cancer  than  sarcoma, 
the  cells  of  which,  associated  as  they  are  with  connective 
tissue,  are  not  to  be  easily  and  abundantly  shed,  while 
even  should  they  reach  the  urine  they  are  at  least  in  the 
small-celled  varieties,  which  are  the  more  numerous,  too 
small  to  attract  attention  when  confused  with  red  and 
white  blood-corpuscles. 
Other  The  remaining   symptoms   of  the  disease  may  be 

spinal  S'  ^ermed  accidental;  they  relate  to  extension  of  the  disease 
to  other  organs  than  that  primarily  affected.  That  most 
distinctive  of  renal  growths,  whether  cancerous  or  of  the 
nature  of  sarcoma,  is  the  spinal  complication.  With  a 
considerable  proportion  of  malignant  renal  growths  the 
adjacent  vertebral  surface  is  more  or  less  eroded,  and 
the  spinal  column  is  sometimes  cut  through,  as  has  been 
already  described  (p.  779),  with  evidences  of  spinal  dis- 
ease, severe  pain  in  that  situation,  localised  tenderness, 
and  possibly,  as  noted  in  one  instance  (see  case  of  Tem- 
pero,  p.  784),  crepitus,  like  that  of  broken  bone,  between 
the  adjacent  halves  of  a  severed  vertebral  body.  With 
these  come  the  various  stages  of  paraplegia,  which,  as  far 
as  I  have  seen,  are  apt  to  begin  with  paralysis  of  the 
bladder,  and  be  evident  there  for  a  little  time  before  the 
extremities  are  affected.  The  suffering  which  this  exten- 
sion may  involve,  the  pain  of  the  encroaching  growth,  the 
paralytic  helplessness,  the  retention  of  urine,  the  non- 
retention  of  faeces,  the  deep  and  extending  bed-sore,  is 
more  than  is  often  comprised  in  the  process  of  natural 
death. 

Another  result  of  malignant  renal  tumour,  which, 
though  indirect  and  not  peculiar  to  disease  of  this  origin, 
and  pul-  has  yet  been  so  striking  in  some  instances  which  I  have 
monary.  seen  ag  £0  <jeserve  especial  mention,  depends  upon  the 
conveyance  of  the  morbid  process  to  the  lung,  and  takes 
the  form  of  asthmatic  or  laryngeal  dyspnoea.  In  one 
instance  attacks  like  severe  asthma  occurred,  which  were 
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unaccompanied  with  stetlioscopic  evidence  of  disease, 
completely  intermittent,  and  were  found  after  death  to 
have  been  associated  with  scattered  growths  throughout 
the  lungs  (see  p.  779).  In  another  case  there  was  severe 
dyspnoea  on  exertion,  particularly  on  going  upstairs, 
which  the  patient  referred  to  the  larynx,  together  with 
spasmodic  cough  like  whooping  cough,  and  the  occasional 
raising  of  peculiar  hollow  sputa,  around  which  a  cellular 
or  corpuscular  growth  was  detected,  foreign  to  the  proper 
structure  of  the  lung,  which  gave  the  only  conclusive 
evidence  as  to  the  kind  of  disorder  from  which  the 
patient  was  suffering  (see  case,  p.  789). 

Cancerous  or  malignant  matter  belonging  to  the  kid-  Discharge 
ney  may  be  discharged,  or  intrude  itself  variously.    A  ^^allg-k 
case  is  referred  to  (p.  743)  in  which  colloid  material  from  matter  by 
the  interior  of  a  kidney  escaped  from  time  to  time  by  the  ureter' 
ureter. 

A  child  three  years  of  age,  who  was  in  St.  George's 
Hospital  with  a  large  encephaloid  (?)  tumour  of  the  left 
kidney,  passed  blood  by  the  bowels,  and  then  after  an  bowel, 
interval  had  much  abdominal  pain,  vomiting,  and  purg- 
ing, under  which  it  sank,  seventeen  days  after  the  dis- 
charge of  blood.  It  was  found  that  the  descending  colon 
and  the  tumour  were  firmly  connected  by  adhesions,  and 
that  in  the  midst  of  the  tumour  was  a  cavity,  due  to 
breaking  down  of  growth,  the  products  of  which  had 
escaped  into  the  colon  by  an  ulcerated  opening  through 
its  walls. 

The  duodenum  has  likewise  been  penetrated  by  a 
renal  cancer,  as  in  an  instance  recorded  by  Kayer,1  in 
which  a  portion  of  a  tumour  of  this  nature,  belonging 
to  the  right  kidney,  was  found  to  have  intruded  itself 
through  an  ulcerated  opening  into  the  cavity  of  the  bowel. 
Death  had  been  preceded  by  obstinate  vomiting  and 
hiccup. 

Perforation  of  the  abdominal  wall  by  renal  cancer  has  or  super- 
been  recorded  at  least  in  one  ins  tance  :  that  of  a  child,  flciallj- 

1  Maladies  des  licins,  vol.  iii.  p.  705. 
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three  years  old,  mentioned  by  Abele,  in  whom  a  medul- 
lary growth  of  renal  origin  sprouted  artificially,  carrying 
with  it  a  loop  of  intestine,  which  became  gangrenous,  and 
discharged  fseces  superficially. 
Duration  The  duration  of  malignant  renal  growths,  most  con- 
HarrbHllg"  veniently  estimated  independently  of  their  division  into 
growths.  cancers  and  sarcomata,  varies  with  age.  The  growths  of 
childhood  are  softer  and  more  rapid  than  those  of  later 
life ;  and,  besides  this,  they  are  more  often  painless,  so 
that  the  apparent  may  be  often  much  out  of  proportion 
to  the  real  duration,  since  there  may  be  no  sign  of  the 
disease  until  the  abdominal  tumour  becomes  obvious.  It  is 
indeed  evident  that  under  most  circumstances  a  growth 
so  deeply  seated,  and  one  that  usually  does  not  seem  to 
interfere  with  the  function  of  the  organ  in  which  it  is 
placed,  is  likely  to  remain  in  obscurity  for  so  much  of  its 
early  life  that  to  every  statement  of  the  duration  of  the 
disease  an  uncertain  time  must  be  added. 

In  fifteen  of  the  cases  to  which  I  have  referred  from 
hospital  and  private  records,  the  time  from  the  advent  of 
the  first  symptom  to  death  is  stated  with  distinctness. 
This  varied  from  eighteen  days  to  four  years  : — 


Duration  of  Malignant  Benal  Growths. 


Children 
13  mouths 
to  4  years  old 

Adults 
25  years  to 
58  years  old 

Total 

From  first  symptom 

to 

death 

under 

4 

2 

6 

From  first  symptom 

to 

death 

from 

6  months  to  1  year 

2 

4 

6 

From  first  symptom 

to 

death 

from 

1  year  to  2  years  . 

1 

1 

From  first  symptom 

to 

death 

from 

2  years  to  3  years  . 

1 

1 

From  first  symptom 

to 

death 

from 

3  years  to  4  years  . 

1 

1 

Collected  experience  shows  a  similar  distribution.  Of 
nineteen  cases  among  children,  collected  by  Eoberts,1  the 

1  Roberts' s  Benal  and  Urinary  Diseases,  2nd  edit.  p.  522. 
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mean  duration  was  nearly  seven  months  :  the  minimum  ten 
weeks,  the  maximum  over  a  year.  With  adults  twenty- 
one  cases  gave  an  average  of  two  and  a-half  years, 
the  extremes  ranging  from  five  months  to  seven  years. 
Ebstein  1  gives  the  apparent  duration  in  children  at  from 
five  weeks  to  two  years,  in  adults  the  time  being  variously 
extended  to  a  maximum  of  eighteen  years,  for  which 
length  of  time  the  disease  'was  demonstrated  to  have 
lasted '  in  an  instance  in  which  it  took  its  origin  from  a 
fall. 

Eoberts  observes  justly  on  the  frequently  long  dura- 
tion of  renal  6  cancer,'  and  refers  it  in  part  to  the  dupli- 
cation of  the  organ ;  but  a  more  fundamental  reason 
presents  itself  in  the  fact  that  renal  cancer  of  clinical 
medicine  is  commonly  not  cancer,  but  sarcoma — a  sarcoma 
sometimes  of  exceeding  malignancy,  but  in  other  cases 
having  the  hard  structure  and  slowness  of  extension 
which  belongs  to  the  more  sluggish  forms  of  the  recurrent 
fibroid  tumour. 


Treatment  op  Malignant  Disease  of  the  Kidney. 

With  regard  to  the  treatment  of  renal  growths  the 
first  consideration  must  be  of  the  feasibility  of  operation 
and  cure.  Modern  surgery  has  demonstrated  the  possi- 
bility of  the  removal  of  one  kidney  without  a  necessarily 
fatal  result.  Malignant  tumour  of  the  kidney  will  surely 
kill  if  left  alone;  with  the  rapid  growth  of  childhood 
this  end  is  seldom  long  delayed  after  the  detection  of 
the  growth.  If  excision  could  cure  even  a  considerable  Excision, 
minority  a  gain  of  life  would  ensue,  even  though  the 
death  of  the  rest  should  be  hastened.  Looking  first  at 
the  question  in  the  light  of  morbid  anatomy,  I  must  refer 
to  page  735,  where  is  a  statement  of  the  frequency  of 
malignant  growths  in  other  parts  of  the  body  secondarily 
to  those  arising  in  one  kidney — since  I  presume  that  no 

1  Ziemssen's  Cyclopcedia,  vol.  xv.  p.  684. 
3  e  2 
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surgeon  would  think  it  right  to  extirpate  the  kidney  were 
the  operation  to  leave  progressive  and  fatal  disease  else- 
where. It  appears  that  of  nineteen  cases  of  malignant 
renal  tumour  which  were  examined  after  death,  which  had 
occurred  in  the  natural  course  of  the  disease,  there  were  but 
three  in  which  the  growth  wasconlined  to  one  kidney.  Allow- 
ance must  of  course  be  made  for  the  fact  that  in  all  these 
cases  the  disease  was  permitted,  in  the  absence  of  operation, 
to  extend  to  the  utmost  limits  consistent  with  life.  It  is 
to  be  presumed  that  at  an  earlier  date  the  proportion  of 
secondary  disease  would  have  been  less ;  nevertheless  it 
is  of  grave  signiQcance.  Looking  now  at  the  results  of 
experiment,  there  have  been  up  to  this  date  (July  1882), 
as  far  as  I  know,  eleven  instances  in  which  a  kidney,  the 
seat  of  a  malignant  tumour,  has  been  extirpated,  either 
by  design  or  as  the  result  of  an  operation  begun  with 
some  other  view.  The  results  are  briefly — six  deaths  as 
the  immediate  results  of  the  operation,  five  recoveries. 
Thus  it  must  be  allowed  that  excision  of  a  cancerous 

1  I  subjoin  a  brief  enumeration  of  the  cases  of  excision  to  which  I  have 
referred,  for  which  I  am  mainly  indebted  to  Mr.  Barker's  tables  in  the 
Med-Ckir.  Trans,  for  1880  and  1881,  and  to  which  I  must  refer  for 
further  particulars.  Among  the  eleven  cases  mentioned  are  four  in  which 
the  operation  was  undertaken  on  erroneous  diagnosis — once  for  a  cyst  of  the 
liver,  once  for  a  tumour  which  was  thought  to  be  either  splenic  or  ovarian, 
once  for  ovarian  tumour,  once  for  renal  calculus.  The  description  of  the 
tumour  removed  is  probably  not  always  to  be  accepted  as  the  result  of  minute 
observation. 

Enumeration  of  Cases  of  Excision  of  Kidney  for  a  Malignant 

Tumour. 


Operator 

Sex, 

Plane  of 

and  Date 

Age 

Incision 

Walcot 

M 

(America) 

58 

1861 

Kocher 

F 

Ventral 

(Bern) 

35 

April  1876 

Hueter 

Li  nea 

(Griefswald) 

I 

alba 

July  1876 

Pesult 


Condition  of  Organ 


Death  in  15  days, 
from  suppuration 
and  exhaustion 

Death  on  3rd  day, 
from  peritonitis. 
Operation  not  com- 
pleted 

Death  under  opera- 
tion from  haemor- 
rhage 


Encephaloid,  2£  lbs. 

Extensive  sarcoma 
which  involved 
meso-colon 

Perinephritic  sarcoma, 
5  lbs.  in  weight 
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kidney  is  practicable  without  such  inordinate  danger  as 
to  put  it  out  of  consideration.  The  question  must  turn 
on  the  permanence  of  the  cure ;  and  here  our  evidence  is 
as  yet  imperfect.  Lossen's  case  recovered  from  the  ope- 
ration, but  we  have  no  further  knowledge  of  the  patient. 
Martin's  patient  was  in  good  health  two  and  a-half  years 
afterwards;  Byford's  two  years  and  four  months  after- 
wards. Jessop's  patient  died  under  a  return  of  the 
disease,  within  a  year ;  Adams's  patient  in  about  six 
weeks ;  both  with  disease  of  the  same  nature,  in  the 
lumbar  glands  and  elsewhere.  Thus,  in  the  whole  num 
ber  we  have  but  two  cases,  or  possibly  three  if  we  include 
Lossen's,  in  which  the  ultimate  result  was  favourable.  It 
is  clear  that  both  cancer  and  sarcoma  of  the  kidney  are 
highly  malignant ;  neither  are  as  a  rule  discoverable  until 


Operator 
and  Date 


Jessop 
(Leeds) 
Jan.  1877 


Kocher 

(Bern) 
Dec.  1877 

Byford 
(America) 
March  1878 

Martin 

(Berlin) 
Dec.  1878 

Czerny 
(Heidelberg) 
Jan.  1879 
Lossen 
(Heidelberg) 
Aug.  1879 
Barker 
(London) 
Dec.  1879 

Adams 
(London) 
March  1882 


Sex, 
Age 

M 


Place  of 
Incision 


Lumbar 


Ventral 


Lmea 
alba 

Ventral 


Ventral 


Linea 
alba 

Linea 
alba 

In  loin, 
parallel 

with 
last  rib 


Result 


Condition  of  Or£ 


Temporary  recovery. 
Disease  recurred 
probably  in  lumbar 
glands.  Died  about 
9  months  after 
operation 

Death  on  3rd  day, 
from  peritonitis 

Recovered  rapidly. 
Patient  in  good 
health,  July  1880 

Complete  recovery. 
Known  to  be  in 
good  health  2| 
years  afterwards 

Death  in  10  hours, 
from  shock 

Recovery  perfect. 
Later  history  not 
known 

Death  in  45  hours, 
from  pulmonary 
thrombosis 

Recovered  from 
operation,  but  died 
about  6  weeks  aft  er- 
wards,  from  recur- 
rence of  disease  in 
lumbar  glands 


Malignant  tumour 

Large  adeno- sarcoma 
Encephaloid,  4^  lbs. 


Malignant  new  growth 
weighing  28  oz. 


Soft  spongy  mass  left 
in  situ 

Angio-sarcoma  5  times 
size  of  kidney  grew 
from  its  surface 

Two-thirds  of  organ 
converted  into  en- 
cephaloid. 

Carcinoma 
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they  have  attained  the  bulk  of  palpable  abdominal 
tumours,  and  reached  therefore  a  comparatively  advanced 
stage ;  and  on  the  whole  I  doubt  whether  a  permanent 
cure  is  to  be  anticipated  in  a  sufficient  proportion  of  cases 
to  justify  the  large  risk  of  immediate  death  which  the 
operation  entails. 
Palliative  The  palliative  treatment  of  malignant  renal  growths  has 
treatment  ^Q  ^  directed  f01,  ^]ie  most  part  towards  the  relief  of  pain 
and  the  control  of  haemorrhage.  The  use  of  morphia  by 
the  mouth,  or,  better,  by  the  skin,  is  of  the  first  value  ;  its 
systematic  use  will  sometimes  prove  of  the  greatest  comfort. 
A  smaller  measure  of  relief,  with  a  complete  absence  of 
any  injurious  effect,  is  to  be  obtained  from  the  application 
of  plasters  of  opium  or  belladonna,  or  the  aconite  liniment. 
Sometimes  in  connection  with  renal  or  vesical  growths  a 
burning  sensation  over  the  kidney  or  ureter  is  a  source  of 
distress ;  for  this,  as  observed  by  Prout,  an  ice-bag  is  the 
best  remedy.  Hemorrhage,  when  present,  is  usually  the 
symptom  which  most  urgently  seeks  relief.  That  the  bleed- 
ing is  from  a  growth  may  be  more  certain  than  either 
the  position  of  the  growth  or  its  nature ;  but,  whether 
from  the  kidney  or  bladder,  whether  compact  or  villous, 
internal  astringents  are  often  attended  with  advantage. 
Striking  and  speedy  results  have  indeed  sometimes  ensued 
upon  such  remedies,  where,  from  the  case  having  presented 
itself  only  in  its  clinical  phase,  it  has  been  impossible  to 
define  it  with  certainty  further  than  as  one  of  a  bleeding 
growth. 

I  have  seen  the  best  results  from  iron  alum,  tannate 
of  alumina,  gallic  acid,  ergot,  and  the  wych-hazel.  Gallic 
acid  and  ergot,  given  together,  have  been  followed  by  the 
complete  arrest  of  profuse  haemorrhage,  presumably  of 
villous  origin,  while  I  have  often  known  bleeding,  evi- 
dently from  malignant  disease,  to  be  conspicuously  con- 
trolled by  the  tannate  of  alumina  or  iron  alum. 


Chap.  VII. 


EXAMPLES. 


779 


Cases. 

Frequent  passage  of  renal  calculi  ;  subsequent  development  of 
a  malignant  sarcoma  in  the  affected  kidney  ;  its  encroach- 
ment upon  the  spine,  with  resultant  paraplegia ;  spas- 
modic dyspnoea  the  result  of  depositions  in  the  lung  ;  post- 
mortem examination. 

In  the  autumn  of  1871,  I  was  consulted  by  Colonel  H  , 

who  had  passed  some  small  calculi.  He  was  then  fifty-five  yeai.i 
of  age,  tall,  thin,  wrinkled,  and  wTith  a  faintly  bronzed  com- 
plexion like  a  returned  Indian,  which,  however,  he  was  not.  He 
had  led  a  fashionable  life,  and  spared  himself  none  of  its  fatigues. 
He  came  of  a  gouty  stock,  but  had  not  had  gout.  It  appeared 
that  from  the  year  1863  to  1871  he  had  had  repeated  attacks  of 
renal  colic  with  hematuria,  and  had  passed  at  least  a  hundred 
stones  whose  range  of  size  was  about  that  of  shot.  Six  weeks 
before  I  saw  him  he  had  lost  blood  with  the  urine  somewhat 
copiously,  and  had  since  had  much  dull  pain  and  sense  of  weight 
about  the  left  lumbar  region,  without  any  affection  of  the  testicle 
or  thigh. 

September  1871.  —  Examining  the  abdomen,  no  definite 
tumour  or  localised  tenderness  could  be  felt,  though  on  the  left 
of  the  umbilicus,  in  front  of  the  position  of  the  left  kidney,  there 
was  some  increase  of  resistance  and  diminution  of  resonance.  In 
the  lumbar  region  nothing  unnatural  could  be  discovered. 

His  pulse  was  68,  the  tongue  somewhat  coated  ;  he  com- 
plained of  indigestion  and  acidity. 

The  urine  was  acid.  It  deposited  a  bulky  cloud  of  trans- 
lucent mucus,  and  contained  albumen  coagulating  to  a  tenth. 
Specific  gravity  1019*4.  Under  the  microscope  were  many 
crystals  of  oxalate  of  lime,  but  no  casts.  A  single  small  calculus 
was  obtained  which  had  been  passed  some  time  ago ;  it  consisted 
of  oxalate  of  lime. 

He  was  urged  to  live  plainly,  to  drink  distilled  water,  and 
take  nitro-hydrochloric  acid  and  strychnia. 

November  28,  1871. — Two  months  after  he  was  first  seen  he 
had,  after  travelling,  another  attack  of  rather  profuse  hematuria 
with  dull  pain  in  the  left  loin. 
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Shortly  after  this  he  went  to  Nice,  where  he  passed  the 
winter,  with  little  disturbance  of  health  excepting  indigestion. 

April  26,  1872. — He  came  back  looking  much  as  before,  with 
the  same  dull  pain  in  the  left  lumbar  region,  and  more  particu- 
larly in  the  belly,  to  the  left  of  and  rather  above  the  umbilicus. 
The  urine  was  now  lithatic  ;  it  contained  only  a  trace  of  albumen  : 
in  this  respect,  however,  it  varied  much — two  months  later  it- 
contained  as  much  as  a  fifth.  Crystals  of  oxalate  of  lime  were 
often  found,  and  generally  a  light  cloud  of  mucus :  never  casts. 

His  health,  however,  was  not  permanently  broken.  He 
visited  Vichy  with  apparent  advantage  ;  and,  avoiding  horse- 
exercise,  living  plainly  and  temperately,  drinking  distilled  water, 
and  taking  tonics  and  mineral  acid,  the  symptoms  remained  in 
abeyance,  insomuch  that  at  intervals  he  was  little  different  from 
his  former  wont.  So  he  remained  until  the  winter  of  1873-4, 
when  he  successively  visited  Nice,  Pau,  and  Biarritz,  thinking 
that  neither  agreed  with  him.  His  lumbar  pain  became  more 
troublesome,  he  suffered  from  want  of  appetite  and  constipation, 
and  passed  small  calculi  in  great  numbers. 

March  10,  1874. — On  his  return  he  brought  me  some  of 
these  small  concretions,  which  might  have  been  mistaken  for 
large  mustard-seeds.  They  contained  both  oxalate  of  lime  and 
uric  acid,  the  latter  being  superficial.  Of  these  he  had  for  some 
time  discharged  not  less  than  half-a-dozen  every  morning. 

He  had  much  pain  about  the  left  lumbar  region  ;  looked 
haggard  and  ill ;  and  had  lost  his  appetite.  The  bowels  were 
confined,  and  the  tongue  coated,  and  on  examining  the  abdomen, 
the  sense  of  resistance  and  dulness  on  percussion  were  somewhat 
more  marked  than  formerly.  The  urine  was  lithatic,  and  con- 
tained, as  before,  albumen  and  mucus. 

March  18. —  The  pain  in  the  left  loin,  which  was  deeply 
tender,  now  increased,  and  became  exasperated  by  movement, 
so  that  he  could  only  crawl  up  and  down  a  few  stairs  with 
difficulty,  and  became  virtually  confined  to  his  bed.  There  were 
flight  twinges  in  the  line  of  the  ureter  and  in  the  left  testicle, 
which  was  somewhat  retracted,  but  the  most  severe  pain  was 
behind,  near  the  junction  of  the  sacrum  with  the  ilium. 

The  albumen  and  mucus,  plentiful  three  days  ago,  had  now 
ceas?d  from  the  urine,  pointing  to  the  inference  that  the  exit  of 
the  left  kidney  had  become  occluded  by  a  calculus,  and  that  the 
urine  was  the  product  only  of  the  right,  presumably  health}*, 


Chap.  VII. 


EXAMPLES. 


781 


organ.  This,  together  with  a  quickened  pulse  and  febrile  con- 
dition, led  to  the  belief  that  the  cause  of  the  disturbance  was  the 
impaction  of  a  stone,  with  consequent  distension  and  inflamma- 
tion of  the  cavity  of  the  left  kidney. 

March  26. — I  now  had  the  advantage  of  a  consultation 
with  Sir  W.  Gull,  who  joined  me  in  the  subsequent  management 
of  the  case.  The  muscular  resistance  and  tenderness  about  the  left 
hypochondriac  and  umbilical  regions  were  more  marked,  but  not 
such  as  to  prevent  the  detection  through  the  abdomen  of  a  deep 
swelling  in  the  position  of  the  left  kidney.  This,  together  with 
the  haggard  and  embrowned  aspect  of  the  patient,  suggested  to 
Sir  W.  Gull  the  idea  of  cancer  ;  but  at  our  next  meeting  (April  Vfo 
taking  into  consideration  that  the  patient  had  looked  much  the 
same  for  some  years  past,  that  there  was  presumptive  evidence, 
in  the  sudden  stoppage  of  the  albuminous  and  mucous  discharge, 
of  blocking  of  the  left  ureter,  and  that  the  bodily  temperature 
was  exalted,  now  ranging  between  99°  and  101°,  we  concurred 
in  the  original  view,  that  the  disturbance  was  inflammatory  and 
consequent  only  upon  stone.  Rest,  opium,  salines,  and  warm 
applications  were  used,  with  much  mitigation  of  the  pain. 

The  febrile  condition,  with  quickened  pulse  and  raised  tem- 
perature, continued  for  about  a  fortnight,  and  even  to  the  end  was 
occasionally  manifest.  The  evening  temperature  was  frequently 
between  101°  and  102°,  the  morning  always  lower. 

April  3. — On  April  3  he  suddenly  found  that  he  could  not 
pass  water.  Mr.  Rouse,  who  introduced  a  catheter,  ascertained 
that  the  failure  was  not  from  obstruction,  but  paralysis,  which 
remained  until  death,  no  urine  being  henceforth  voided  but 
through  an  instrument.  Three  days  after  the  loss  of  vesical 
function  the  urine  was  found  to  be  ammoniacal,  and  to  contain 
ropy  mucus,  which  conditions  persisted  and  increased. 

Almost  simultaneously  with  the  paralysis  of  the  bladder,  the 
sphincter  ani  lost  its  power,  insomuch  that  the  motions  passed 
without  control  and  almost  without  knowledge. 

April  4. — The  left  leg,  almost  immediately  afterwards, 
became  abnormally  sensitive,  then  by  almost  imperceptible 
degrees  lost  motor  power,  and  finally,  though  not  until  much 
later,  its  sensibility.  The  right  leg  starting  about  a  week 
subsequently,  followed  the  same  course,  so  that  by  the  middle  of 
April  complete  paraplegia  existed. 

April  20. — Bed-sores  in  the  meanwhile  were  forming  and 
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spreading.  As  careful  an  examination  of  the  spine  as  was  prac- 
ticable in  his  supine  position  revealed  no  tenderness,  nor  was 
there  pain  there. 

The  spinal  lesion  was  regarded  as  the  result  of  the  extension 
of  disease  from  the  kidney,  and  it  was  surmised  that  the  exten- 
sion might  be  by  that  means — whatever  that  means  may  be — 
which  occasions  what  has  been  termed  '  urinary  paraplegia,'  and 
has  been  regarded  as  reflex. 

The  powers  of  life  gradually  failed  with  the  intercurrence 
during  the  last  few  days  of  severe  sudden  attacks  of  dyspnoea, 
unaccompanied  by  any  change  in  the  lungs  ascertainable  by  the 
stethoscope.  Death  occurred  by  slow  asthenia,  consciousness 
remaining  to  the  last.  He  died  on  May  8,  after  a  course  of 
suffering  unusual  alike  in  its  complication  and  its  severity. 

After  death  it  was  found  that  the  central  part  of  the  left 
kidney  was  entirely  replaced  by  a  globular  tumour  about  three 
inches  in  diameter,  which  reached  from  the  pelvic  membrane  to 
the  capsule,  and  had  destroyed  all  the  central  portion  of  the 
gland,  leaving  but  a  small  part  at  each  end,  which  together 
amounted  to  about  a  fourth  of  its  bulk. 

The  tumour  was  hard,  dry,  and  fibrous,  like  scirrhous  cancer, 
which  at  first  it  was  supposed  to  be.  The  mass  was  interspersed 
with  small  collections  of  hsematin  crystals,  and  specks  of  creta- 
ceous matter,  scarcely  large  enough  to  be  visible,  but  tangible  to 
the  knife.  The  bulk  which  was  thus  composed  was  separated 
from  the  capsule  by  a  layer,  about  a  third  of  an  inch  in  thick- 
ness, of  soft  recent  formation  resembling  encephaloid,  which 
was  abruptly  marked  from  the  inner  and  older  growth, 

Under  the  microscope,  in  the  fresh  state,  the  tumour  displayed 
a  dense  arrangement  of  intersecting  fibrous  tissue,  together  with 
elongated  cells  in  section.  After  hardening  it  proved  to  consist  of 
a  vast  entanglement  of  spindle-cells,  among  which  small  round 
nuclei  could  in  some  places  be  seen.  The  spindle-cells  were  some- 
times arranged  concentrically  around  small  cavities  containing 
shapeless  debris.  In  the  softer  parts  of  the  growth  these  cavities 
were  relatively  large,  and  the  separating  fibroid  structure  re- 
duced to  little  more  than  a  substantial  network ;  but  no 
epithelioid  or  other  cells  could  be  discerned  in  any  of  the  cavities, 
and  it  was  apparent  that  the  growth,  however  malignant,  had 
the  anatomical  character  rather  of  a  spindle-celled  sarcoma  than 
a  cancer,  as  the  term  is  at  present  employed.  (See  woodcuts, 
pp.  748  and  749.) 
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The  lining  of  the  pelvis  was  not  involved,  though  the  cavity- 
was  much  compressed  in  its  central  part. 

The  mucous  membrane  was  much  congested,  as  also  was  that 
of  the  corresponding  ureter.  The  last  half-inch  of  this  duct,  in 
connection  with  the  bladder,  was  intensely  vascular,  as  if  recently 
traversed  by  a  calculus. 

The  lumbar  glands  opposite  to  the  diseased  kidney  were  con- 
verted into  a  mass  of  soft  growth  resembling  encephaloid,  which 
had  eroded  and  become  embedded  in  the  adjacent  vertebras.  The 
bodies  of  these  vertebrae  had  become  infiltrated  with  this  material 
to  such  an  extent  that  several  were  almost  destroyed  :  the  body 
of  the  last  dorsal  vertebra  was  completely  cut  in  two,  so  that  the 
finger  could  be  passed  through  a  jagged  hole,  from  the  erosion 
in  front  into  the  spinal  canal. 

The  sheath  of  the  spinal  cord  was  covered  for  about  the  space 
of  two  inches  opposite  the  affected  vertebrae  with  a  thick  layer  of 
soft  inflammatory  exudation,  by  which  the  cord  in  this  situation 
must  necessarily  have  been  compressed,  though  it  did  not  seem 
to  be  altered  in  other  respects.  The  interior  of  the  sheath  was 
natural. 

The  right  kidney  was  increased  in  size  to  nearly  twice  its 
ordinary  bulk ;  the  secreting  structure  was  natural  in  character, 
and  the  increase  was  evidently  due  to  the  hypertrophy  of  com- 
pensation. 

The  bladder  was  much  inflamed.  It  contained  a  smooth 
ovoid  calculus  of  the  size  of  a  small  bean. 

The  liver  and  the  lungs  contained  numerous  soft  vascular 
masses  resembling  encephaloid,  which  varied  in  size  from  that 
of  a  marble  to  that  of  a  chestnut. 

Comments. — There  are  several  points  of  interest  in  this 
characteristic  case.  It  w  as  sufficiently  clear  that  the  calculous 
condition  had  long  preceded  the  malignant  growth  ;  that  such 
growths  are  often  the  ultimate  result  of  irritation  by  stone  is  a 
fact  which  becomes  more  and  more  evident  with  increasing  ex- 
perience. The  paraplegic  symptoms  were  the  necessary  result  of 
the  encroachment  of  the  growth  upon  adjoining  structures,  and 
in  no  way  connected  with  the  hypothetical  reflex  paralysis  which 
is  sometimes  attributed  to  urinary  disorder.  The  tumour,  as 
such  are  apt  to  be,  was  a  malignant  sarcoma,  and  not  what  is 
somewhat  arbitrarily  defined  as  cancer.  Diagnostic  interest  lies 
in  the  latterly  continued  high  temperature,  which  during  life  was 
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erroneously  interpreted  :  it  was  taken  as  an  indication  that  the 
local  mischief  was  rather  inflammatory  than  malignant.  A  malig- 
nant growth  appears  seldom  to  cause  elevation  of  temperature, 
but  that  such  a  growth  may  do  so  when  it  is  progressive  and 
destructive,  is  one  of  the  practical  lessons  of  this  case. 

Malignant  sarcoma  of  the  left  kidney  and  lumbar  glands, 
severance  of  the  spinal  column  by  extension  of  the  disease, 
with  temporary  crepitus  as  from  fracture,  consequent 
paralysis  chiefly  of  the  bladder,  post-vesical  abscess  dis- 
charging into  the  rectum,  death  from  secondary  pmu- 
monia. 

Henry  Tempero,  a  gardener,  thirty-four  years  of  age,  came 
under  my  care  in  St.  George's  Hospital,  complaining  chiefly  of 
pain  in  the  back. 

Six  months  before,  while  engaged  in  bedding  out  plants,  he 
had  to  lift  a  great  many  heavy  boxes  :  after  lifting  one  heavier 
than  the  others,  he  felt  a  pain  in  his  back,  and  was  told  that  lie 
had  partially  ruptured  one  of  the  muscles  there.  The  pain 
began  over  the  position  of  the  right  kidney,  and  there  continued 
not  acutely,  but  constantly,  for  two  months,  when,  according  to 
his  statement,  it  transferred  itself  to  the  corresponding  position 
on  the  left  side,  and  there  grew  worse,  until,  a  month  before 
admir.sion,  he  had  to  give  up  work.  The  pain  had  latterly  been 
confined  to  the  lumbar  region,  save  that  for  one  night  it  passed 
down  the  inner  side  of  the  left  leg  to  the  knee. 

On  admission  (November  4, 1874)  he  had  no  look  andnofeeling 
of  illness  except  what  was  localised  to  the  left  side  of  the  spine, 
to  the  position  as  it  appeared  of  the  kidney  ;  here  pain  was  unceas- 
ing, dull  when  he  was  at  rest,  made  acute  by  movement.  He 
was  least  uneasy  when  lying  flat  upon  his  back,  or  partly  upon 
the  left  side  ;  gentle  pressure  upon  the  loin  relieved  the  pain,  and 
he  often  found  relief  by  placing  a  pillow  under  the  painful  side. 
The  urine  contained  no  trace  of  albumen,  no  blood-corpuscles, 
nor  any  abnormal  deposit  save  a  few  crystals  of  uric  acid. 

No  lumbar  swelling  could  be  felt,  nor,  by  ordinary  examina- 
tion, any  in  the  abdomen,  but  under  chloroform,  which  the  re- 
sistance of  the  abdominal  muscles  made  necessary  for  satisfactory 
handling,  a  rounded  lump  was  felt  on  the  level  of  the  umbilicus 
and  just  to  its  left,  lying  quite  at  the  back  of  the  abdomen, 
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apparently  in  connection  with  the  left  side  of  the  vertebral 
column  or  the  adjacent  part  of  the  left  kidney.  The  mass  moved 
with  pulsation,  but  itself  appeared  to  be  unyielding  to  pressure  ; 
it  suggested  to  the  touch  the  dimensions  of  about  an  inch  each 
way. 

It  was  next  found  (November  27)  that  he  was  unable  to  pass 
water  ;  a  catheter  met  with  no  obstruction  ;  and  that  the  retention 
was  due  to  paralysis  was  farther  shown  by  the  need  for  ex- 
traneous pressure  to  empty  the  bladder. 

Two  days  afterwards  a  considerable  quantity  of  unaltered  pus 
was  passed  with  the  motions.  A  surgical  opinion  was  requested 
as  to  the  state  of  the  spine  and  pelvis ;  in  neither  could  any 
disease  be  discovered.  The  pus  continued  to  escape,  to  the 
amount  of  an  ounce  and  a-half  daily  ;  and  on  December  7  a 
shreddy  slough  three  inches  in  length,  which  looked  like  a  piece 
of  bowel,  was  discharged. 

The  bodily  temperature  was  regularly  noted  :  in  the  morning 
it  varied  from  97'6°  to  99*4°,  in  the  evening  from         to  101-0°. 

The  next  phase  in  the  case  was  the  discovery  by  my  house 
physician  (Mr.  Mackinlay)  of  a  distinct  crepitus  like  that  of 
broken  bone,  when  the  spinous  process  of  one  of  the  lower 
dorsal  vertebras — which  was  unnaturally  movable — was  moved 
from  side  to  side.  The  sensation  was  distinct  and  unmistakable ; 
it  lasted  for  two  or  three  days,  and  then,  though  the  bone  was 
still  movable,  it  no  longer  grated.  The  patient  was  now  rapidly 
losing  flesh  and  strength.  On  January  12  he  was  noticed  to  be 
feverish,  with  a  temperature  of  102°.  Some  degree  of  dyspnoea 
led  to  the  detection  of  dulness,  tubular  breathing,  and  segophony 
about  the  base  of  the  left  lung,  after  which  he  rapidly  sank,  and 
died  on  the  17th. 

At  the  post-mortem  examination  it  was  found  that  the  left 
kidney  was  larger  by  one  half  than  the  right,  the  enlargement 
being  due  partly  to  an  isolated  mass  resembling  encephaloid 
cancer,  which  projected  abruptly  from  the  lower  extremity  of  the 
organ,  making  a  prominence  about  the  size  of  a  chestnut,  and 
partly  to  a  number  of  smaller  nodules  varying  in  size  from  a 
hazel-nut  to  a  pea,  which  were  scattered  through  the  adjacent 
part  of  the  cortex. 

Examined  in  section,  the  growth  proved  to  be  a  monstrous 
development  of  the  interstitial  tissue  of  the  kidney,  which,  accord- 
ing to  present  custom,  would  receive  the  name  of  sarcoma.  (See 
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woodcut,  p.  745.)  Localised  tracts  of  this  tissue  were  enor- 
mously swollen  with  nuclei  multiplied  and  magnified.  The 
Malpighian  bodies  were  surrounded  and  often  altered  in  shape 
by  pressure.  This  change  passed  without  abrupt  severance  into 
collections  of  enormous  nucleated  cells,  more  or  less  rounded, 
but  some  angular,  which  lay  in  a  delicate  intercellular  net- 
work, each  cell  in  its  own  mesh,  having  the  typical  appear- 
ance of  the  large  round-celled  sarcoma.  The  whole  organ 
was  vascular,  the  pelvis  and  ureter  natural.  Surrounding  the 
renal  artery,  and  in  front  of  and  adhering  to  the  aorta,  was  a 
mass  of  infiltrated  glands  three  inches  from  above  downwards, 
and  an  inch  and  a-half  from  before  backwards.  The  nodulated 
mass  thus  formed  was  closely  applied  to  the  hilum  of  the  kidney 
on  one  side,  and  on  the  other  to  the  aorta  and  spinal  column. 
The  bodies  of  the  three  last  dorsal  and  first  lumbar  vertebras 
were  invaded  by  the  growth,  which  bad  to  a  great  extent  replaced 
the  cancellous  tissue  of  the  bodies  of  those  bones.  The  body  of 
the  eleventh  dorsal  in  particular  was  so  completely  cut  in  two 
that  the  upper  and  lower  articular  plates  could  be  moved  in- 
dependently, being  connected  only  by  a  soft  new  growth.  This 
had  extended  into  the  spinal  canal,  and  was  found  as  a  thin  soft 
layer  upon  the  outer  surface  of  the  dura  mater  from  the  fourth 
dorsal  to  the  last  lumbar  vertebra.  Opposite  the  third  lumbar, 
likewise  external  to  the  sheath,  was  a  lump  of  the  same  forma- 
tion as  large  as  a  filbert.  The  inner  surface  of  the  sheath  was 
natural,  but  upon  the  surface  of  the  cord  opposite  the  tenth 
dorsal  vertebra  was  a  nodule  the  size  of  a  large  pea,  which  upon 
section  was  seen  to  have  deeply  invaded  its  substance. 

The  right  kidney  and  its  surroundings  were  natural ;  it 
weighed  six  ounces. 

The  recto- vesical  fold  of  peritoneum  was  converted  into  the 
cavity  of  an  abscess,  evidently  of  some  standing,  which  com- 
municated with  the  rectum  by  an  ulcerated  opening  half-an-inch 
in  diameter. 

Half-a-pint  of  semi-purulent  fluid  was  found  in  each  pleural 
cavity  ;  the  membrane  in  each  instance  was  thickly  coated  with 
lymph,  and  the  lower  lobe  of  each  lung  was  in  a  state  of  red 
hepatisation. 

Comments. — Whether  the  disease  began  in  the  spine  or  the 
kidney  is  a  question  to  be  considered;  but  the  early  position  of 
the  pain,  the  presence  of  renal  or  circum-renal  tumour  before  the 
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occurrence  of  any  spinal  symptoms,  and  the  localisation  of  the 
vertebral  disease  to  those  bones  which  are  in  apposition  to  the 
kidney,  and  are,  as  is  shown  by  the  preceding  case,  precisely 
those  which  are  apt  to  participate  in  renal  growths,  warrant  the 
supposition  that  the  kidney  was  the  first  seat  of  the  change. 

Small  as  the  tumour  was,  it  is  worthy  of  notice  that  the 
use  of  chloroform  enabled  it  to  be  clearly  detected,  and  its 
nature  and  position  correctly  determined  during  life.  Although 
the  glandular  swelling  was  considerably  larger  than  the  renal, 
it  was  probably  secondary  to  it.  The  progress  of  the  disease 
through  the  vertebral  column  gave  the  leading  characters  to 
the  case ;  the  crepitus,  arising  as  it  did  between  the  upper  and 
lower  fragments  of  the  eleventh  dorsal  vertebra,  was  a  pecu- 
liarity which  I  am  not  aware  has  been  noticed  in  any  other 
instance  of  spinal  disease.  The  cause  of  the  abscess  between  the 
bladder  and  rectum  was  not  made  evid(  nt  by  the  post-mortem 
examination ;  the  circumstances  point  to  the  possibility  that  it 
may  have  been  connected  with  some  minute  extravasation  of 
urine  in  connection  with  the  paralysis  of  the  bladder,  but  this 
must  remain  uncertain,  as  no  rupture  or  ulceration  of  the  bladder 
was  discovered.  The  final  pleuro-pneumonia  was  probably  of 
pysemic  origin,  so  that  death  was  due  to  the  abscess  rather  than 
directly  to  the  tumour. 

Malignant  renal  tumour  with  secondary  formations  in  the 
lung.  Latency  of  primary  growth,  hat  marked  declara- 
tion of  those  of  subsequent  origin. 

On  January  3,  1877,  I  was  called  by  Dr.  Clifford  Allbutt  of 
Leeds  to  confer  upon  the  case  of  a  manufacturer  living  near 
that  town,  who  had  been  obscurely  ill  for  some  time.  The 
patient,  whose  age  was  fifty-two,  had,  though  the  fact  was  lost 
sight  of  until  after  his  death,  passed  blood  with  the  urine  in  the 
year  1873,  the  symptom  lasting  more  or  less  for  about  three 
weeks.  In  the  following  year  he  did  so  again  for  a  shorter  time. 
He  remained,  however,  without  any  marked  impairment  of  health 
until  1875,  when  he  became  what  was  thought  dyspeptic,  and 
about  the  beginning  of  187G  began  to  lose  flesh  and  strength 
without  obvious  reason.  In  this  year  he  lost  about  two  stones 
in  weight,  and  that  without  any  pyrexia,  tangible  discharge,  or 
evident  process  of  loss.    Dr.  Clifford  Allbutt,  his  occasional,  and 
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Dr.  Carter  of  Chapel  Allerton  his  constant,  attendant,  found 
from  time  to  time  that  the  urine  was  slightly  increased  in 
quantity,  and  that  it  presented  now  and  then,  but  not  always,  a 
faint  albuminous  line  with  nitric  acid.    No  morbid  deposit  was 
detected  in  it.    There  had  been  no  dropsy,  vomiting,  headache, 
nor  any  symptom  which  could  be  attributed  to  urcemia  ;  and  Dr. 
Allbutt  assured  me  that  the  pulse  was  soft,  the  heart  free  from 
hypertrophy,  and  the  sight  unimpaired — all  negative  witnesses 
as  to  the  existence,  to  say  the  least,  of  any  such  degree  of  gra- 
nulation of  the  kidney  as  to  influence  the  system,  and  cause 
the  breakdown  of  health.    As  a  superaddition  to  the  symptoms 
which  have  been  mentioned,  the  patient  for  the  last  few  weeks 
had  been  troubled  with  paroxysms  of  cough,  which  he  described 
as  like  those  of  whooping  cough,  spasmodic,  violent,  and  seldom, 
occurring  only  three  or  four  times  in  the  day,  incited  especially 
by  going  upstairs,  or  any  bodily  exertion.    He  had  no  change 
of  voice,  nor  any  symptom  which  could  be  regarded  as  laryngeal, 
though  he  himself  was   of   a  different  opinion,    spoke  of  a 
sensation  at  the  top  of  the  thyroid  cartilage,  and  insisted  on 
being  examined  with  the  laryngoscope,  it  is  needless  to  say 
with  a  negative  result.    Thus,  without  any  symptoms  which 
seemed  to  furnish  reason  or  excuse,  without  noticeable  impair- 
ment of  any  function,  with  a  quiet  pulse  and  a  normal  tem- 
perature, he  took  to  his  bed.    As  he  presented  himself  to  my 
observation,  he  was  a  thin,  elderly  man,  lying  in  bed,  as  it  seemed, 
rather  from  choice  than  necessity,  with  a  full  voice,  a  cool  skin, 
a  nearly  natural  though  somewhat  quick  pulse  (rate  90),  and 
no  obtrusive  sign  of  illness.  More  particular  examination  showed, 
as  indeed  Dr.  Allbutt  had  already  discovered,  that  there  was  a 
small  rounded  substance  to  be  felt  in  the  right  hypochondrium, 
exactly  in  the  position  usually  occupied  by  a  slightly  enlarged 
spleen,  immediately  below  the  ribs,  only  to  be  reached  by  deep 
pressure.     This  was  neither  painful  nor  tender,  though,  as  I 
afterwards  learned,  it  gave  pain  to  the  patient  the  day  after  the 
examination.     It  would  have  escaped  notice  altogether,  but 
for  the  somewhat  searching  examination  to  which  he  was  sub- 
jected.   Beside  this,  the  right  apex  of  the  lung  had  a  trilling 
deficiency  of  resonance  as  compared  with  the  left,  no  abnormity 
of  respiration  existing  here  or  elsewhere,  and  a  swollen  gland 
about  as  large  as  a  small  chestnut,  which  the  patient  was  sure 
w  as  of  recent  date,  was  to  be  felt  and  seen  at  the  root  of  the 
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neck  on  the  right  side  immediately  above  the  clavicle.  A  faint 
soft  murmur,  heard  with  the  systole  over  the  pulmonary  artery, 
completed  the  evidences  of  disease  which  the  patient  presented 
in  person ;  it  is  to  be  added  that  he  had  coughed  up  one  or  two 
small  curiously  hollow  sputa,  which  were  white  and  hard  exter- 
nally, softer  within,  and  of  the  size  of  peas,  which,  but  for  their 
cavities,  they  would  have  much  resembled. 

Notwithstanding  the  traces  of  albumen  in  the  urine  the 
granular  kidney,  as  the  leading  mischief,  was  put  aside  by  the 
softness  of  the  pulse  together  with  the  absence  of  cardiac  hyper- 
trophy, and  of  all  signs  of  uraemia.  The  total  absence  of  pyrexia 
and  of  the  pulmonary  evidences  of  phthisis  put  aside  tubercle 
The  wasting,  not  otherwise  explicable,  together  with  the  recently 
enlarged  gland  and  the  other  circumstances  of  the  case,  led  us 
to  express  without  doubt  the  belief  that  he  was  the  subject  of 
malignant  disease ;  but  we  were  unable  to  localise  it  otherwise 
than  by  the  cough,  which  we  held  to  point  to  its  presence  within 
the  thorax.  This  view  was  confirmed  by  a.  subsequent  examination 
of  one  of  the  peculiar  sputa,  which  was  found  to  contain  in  its 
soft  centre  flat  plates  of  epithelium,  evidently  derived  from  the 
respiratory  tract,  while  the  outer  shell  contained  a  number  of 
small  cells  or  large  nuclei,  suspiciously  like  a  sarcomatous  growth. 

It  is  to  be  added  that  the  urine,  though  containing  only  a 
trace  of  albumen,  displayed  under  the  microscope  swarms  of 
casts,  mostly  of  small  size  and  coarsely  granular  texture. 

For  what  follows,  as  for  much  that  has  preceded,  I  am  in- 
debted to  Dr.  Clifford  Allbutt  and  Mr.  Carter.  The  patient, 
learning  something  of  the  issue  of  our  delibt  rations,  lost  all  heart, 
refused  food  and  mediciae,  and  sunk,  without  complaint  or  pain, 
save  that  he  had  occasional  paroxysms  of  cough,  and  so  died  on 
the  last  day  of  January. 

Mr.  Carter  examined  the  body,  and  Dr.  Clifford  Allbutt  sub- 
sequently some  of  the  organs.  The  tumefaction  in  the  left  hypo- 
chondrium  was  the  left  kidney  swollen  by  apparently  encephaloid 
growth  to  the  size  and  shape  of  a  Marie  Louise  pear.  The  right 
kidney  was  normal  in  texture,  though  somewhat  increased  by 
compensative  hypertrophy. 

The  lungs  were  studded  with  soft  deposits  of  the  same  nature, 
apparently  secondary  to  that  in  the  kidney.  These  were  parti- 
cularly abundant  about  the  free  edges  of  the  lungs.  The  largest 
mass,  about  the  size  of  a  walnut,  was  found  in  the  right  apex  in 
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the  position  of  the  dnlness  noticed  during  life.  This  mass 
was  closely  attached  to  the  swollen  gland  above  the  clavicle, 
which  was  infiltrated  with  the  same  material. 

The  heart  and  all  the  other  organs  were  natural. 

Comments. — I  had  no  opportunity  of  examining  the  growth 
with  the  microscope,  and  cannot  therefore  give  it  a  pathological 
place.  The  negative  characters  of  the  case  were  the  most 
striking — the  insidious  failure  of  health,  with  no  localised 
symptom  until  near  the  end,  when  the  lungs  became  secondarily 
involved,  and  the  spasmodic  cough  was  produced.  This  com- 
plication proved  of  paramount  importance,  and  gave  a  more 
unequivocal  intimation  of  the  nature  of  the  disease  than  was 
otherwise  obtainable.  The  peculiar  hollow  sputa  were  more  than 
suggestive  of  a  growth  surrounding  in  places  the  respiratory 
tract ;  the  soft  epithelial  centres  being  the  bronchial  secretion, 
and  the  outer  nucleated  structure  detached  portions  of  the 
growth. 

The  casts  in  the  urine  sufficiently  indicated  that  the  glandular 
structure  of  the  kidney  was  not  sound ;  but  it  was  correctly  in- 
ferred, from  the  absence  mainly  of  car dio- vascular  changes,  that 
there  was  no  such  degree  of  granular  disease  as  to  account  for 
the  state  of  health,  or  be  of  practical  importance. 

The  interest  of  the  case  lay  mainly  in  its  latency. 
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CHAPTER  VIII. 
TUBERCLE. 
Pathology, 

Looking  at  the  kidney  itself,  and  first  at  the  manifesta-  Naked-* 
tions  of  disease  which  are  evident  to  the  naked  eye,  aPPear_ 

J   7  ances. 

tubercles  and  tubercular  concretions  present  themselves  in 
it  of  every  size  and  grade.  These  range  from  delicate, 
scarcely  visible,  grey  tubercles  of  the  finest  miliary  dimen- 
sions, up  to  caseous  and  softening  masses  which  may  be 
as  large  as  peas,  or  nuts,  or  even  larger  than  to  be  so 
compared,  and  which  may  be  so  numerous  as  to  present  a 
considerable  bulk  in  comparison  with  what  is  left  of  the 
renal  tissue.  It  is  not  practicable  to  make  any  definite 
distinction  between  the  miliary  and  the  caseous,  the 
miliary  become  caseous  as  they  enlarge,  so  that,  though 
in  some  cases  there  may  be  only  one  or  only  the  other, 
yet  they  are  continually  intermixed  and  inseparable,  as 
different  results  of  the  same  process. 

The  growths,  especially  when  miliary,  are  more  often 
found  in  the  cortex  than  in  the  cones,  though  often  in 
both.  They  are  commonly  distributed  apparently  at  ran- 
dom through  the  cortex,  with  no  further  bias  than  one 
towards  the  surface,  upon  which  they  display  themselves 
in  circular  outline  while  they  push  inwards  in  somewhat 
conical  shape.  Occasionally  it  is  to  be  discerned  that 
their  distribution  is  determined  by  that  of  some  arterial 
branch.  Where  recent  they  are  often  surrounded  by  zones 
of  injection  almost  like  emboli  or  pysemic  abscesses.  When 
of  larger  bulk,  as  considerable  caseous  masses  they  may 
soften  in  their  centres  and  form  abscesses,  which  may  be 

3  f  2 
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long  locked  up,  or  may  possibly  escape  by  the  surface  or 
Renal  through  one  of  the  cones  into  the  pelvis.  But  when  such 
vomicae.      discharge  occurs  it  is  more  often  from  the  deposition  of 

tubercle  in  the  cones  themselves  than  by  way  of  exit  to 


Tuberculous  kidney.  Tubercles,  which  in  many  instances  have  begun 
to  soften,  scattered  throughout  cortical  tissue.  Pelvis  and  ureter 
much  thickened.    (From  a  drawing  in  St.  George's  Hospital.) 


an  abscess  of  cortical  origin.  Thus  the  occurrence  of 
tubercle  in  the  pyramids,  though  less  frequent  than  in  the 
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Tuberculous  excavation  of  kidney  with  membranous  pyelitis.  A 
separable  false  membrane  is  seen  lining  the  infundibulum. 
(From  a  preparation  at  St.  Thomas's  Hospital.) 
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cortex,  has  especial  interest  in  relation  to  the  symptoms 
of  the  disease.  These  portions  of  the  organ  are  apt  to 
display  small  tubercular  masses  at  their  apices  or  to  be 
extensively,  or  some  even  completely,  replaced  by  caseous 
tubercle  or  abscesses  of  tubercular  origin.  The  cone 
splits  between  its  converging  lines,  and  the  pus  thus  finds 
its  escape  into  the  pelvis  where  the  mammillary  process 
points.  Often  the  opening  is  delayed,  and  a  considerable 
globular  cavity  formed  in  the  place  of  the  cone,  before  the 
narrow  orifice  has  been  formed  ;  thus  the  vomica  may 
have  the  shape  of  a  flask  or  bottle,  a  rounded  cavity  dis- 
charging by  a  narrow  neck.  Many  pyramids  may  be  thus 
excavated,  and  the  kidney  so  converted  into  a  mere  cyst, 
with  many  septa,  each  septum  or  partition  being  the 
condensed  remnant  of  the  portion  of  cortex  between 
adjacent  cones,  while  the  pelvis  is  the  common  vestibule 
with  which  all  the  chambers  communicate.  The  process 
may  extend  until  the  outer  cortex  is  so  excavated,  and  so 
much  transformed  by  the  concurrent  processes  of  glan- 
dular atrophy  and  fibrous  increase,  that  it  also  may  be 
reduced  to  little  more  than  fibrous  tissue,  and  the  whole 
organ  to  a  chambered  shell.  The  process  of  transformation 
is  sometimes  aided  by  stoppage  of  the  ureter,  and  accu- 
mulation of  the  renal  contents,  as  a  consequence  of  which 
the  organ  may  be  distended  as  well  as  excavated.  The 
Ultimate  organ  may  at  last  shrink,  and  become  quiescent,  a  partly 
caseous  and  partly  calcareous  mass,  or  possibly  one  wholly 
calcareous,  remaining  embedded  in  its  fibrous  case.  It  is 
to  be  observed  that  as  this  process  goes  on,  fat  accumu- 
lates upon  and  about  the  organ. 

The  foregoing  sketch  has  been  drawn  from  those  cases 
only  in  which  the  tuberculous  nature  of  the  renal  disease 
has  been  attested  by  the  occurrence  of  tubercle  elsewhere. 
Among  them  were  many  in  which  the  organ  had  been  so 
completely  transformed  into  a  bag  of  pus,  or  of  something 
resembling  wet  plaster  of  Paris,  or  chalk,  that  neither 
renal  tissue  nor  tubercle  remained,  and  it  would  have  been 
impossible  but  for  the  extraneous  testimony  to  make  sure 
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of  the  tubercular  origin  of  the  disorder.  Several  cases  of 
similar  destruction  of  the  kidney  occurred  without  either 
remaining  tubercle  in  the  organ,  or  any  external  to  it,  to 
declare  the  nature  of  the  disease  ;  it  is  probable  that  many 
such  were  tubercular,  as  indeed  they  were  regarded  ;  but 
since  renal  suppuration  of  other  origins  may  produce  a 
similar  result,  each  such  instance  may  be  attended  with 
doubt. 

Proceeding  with  the  help  of  the  microscope  to  further  Micro- 
detail,  it  was  found  that  the  grey  miliary  and  the  yellow  Oculars! 
caseous  tubercle  differed  in  size,  distribution,  and  standing 
rather  than  in  kind.    To  take  the  small  miliary  nodules 
as  typical  of  the  rest,  these  may  be  first  noticed  as  small 
circumscribed  masses  of  interstitial  growth,  consisting  of 
minute,  ill-defined  nuclei.    Though  less  definite  in  struc- 
ture, this  resembles  in  situation  the  common  fibrosis  of  the 
kidney,  accumulating  around  the  Malpighian  bodies,  and 
swelling  the  reticulum.  These  formations  may  be  scattered 
apparently  at  random  in  the  cortex  without  any  indication 
of  what  determines  their  position.    The  next  stage  is  the 
transformation  of  the  central  part  into  a  yellow  rounded 
mass  of  indefinite  structure,  which  has  lost  all  trace  of 
organisation,  and  tends  to  crack  or  break  in  the  centre, 
while  it  is  surrounded  by  a  zone  of  the  same  ill-marked 
and  indefinite  fibrosis  as  formerly  constituted  the  whole. 
In  some  instances  of  recent  and  rapid  growth,  the  injec- 
tion, though  less  intense,  is  not  very  unlike  that  which 
surrounds   an   abscess.     The  larger  masses,  connected  Kelationof 
possibly  with  arterial  branches  of  considerable  size,  may  blood-ves- 
display  their   anatomical   relations   with   graphic   dis-  sels- 
tinctness,  one  sometimes  looking  like  a  bead  upon  a  thread, 
or,  should  the  section  so  determine,  like  a  plum  upon  a 
stalk. 

The  annexed  woodcut  shows  the  yellow  amorphous 
mass  in  immediate  contact  with  the  vessel,  the  nucleated 
growth  outside  it  and  around  all  the  renal  structures,  with 
evidence  of  localised  nephritis  in  the  obstructed  condition 
of  some  of  the  tubes.     Another  outline  shows  also  the 
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Obstruc-  stalk-like  arrangement  produced  by  the  section  of  the 
tion  of       vessel  in  the  midst  of  the  mass.    The  tubal  obstruction  is 

tubes. 

not  the  only,  or  even  the  chief,  inflammatory  change 
which  the  kidney  undergoes  in  consequence  of  the  tuber- 
Intersti-     cular  action :  interstitial  nucleation,  or  fibrosis,  is  often 
sjs>  conspicuous,  not  only  in  the  immediate  neighbourhood 

of  the  tubercles,  but  also  somewhat  widely  distributed. 
Sometimes  the  common  interstitial  nucleation  is  connected 
inseparably  with  the  tubercular,  as  if  they  were  but 
different  parts  of  the  same  process. 


■a 


Acute  general  tuberculosis  of  kidney  in  a  child.  Caseous  mass  in 
contact  with  biood-vessel ;  nuclear  growth  ai'ound ;  few  dis- 
tended tubes  on  circumference.    (From  cortex.) 

The  tubercular  masses,  when  they  occur  in  the  cones, 
are  sometimes  collected  into  wedge-shaped  groups  like  the 
disposition  of  emboli  or  pytemic  abscesses,  and  the  resem- 
blance may  be  increased  by  a  circumference  of  vascular 
injection. 

Large-  In  one  instance  which  came  under  ray  observation,  the 

celled  . 

growths  in  minute  anatomy  proper  to  tubercle  was  remarkably  inter- 
tubercular  miXed  with  that  of  a  large-celled  growth.    The  kidney  to 

shape. 
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the  naked  eye  had  ordinal  tubercular  characters.  There 
were  several  collections  of  half-caseous  pus  in  the  cortex, 
which  were  regarded  as  suppurating  tubercle ;  and  their 
tubercular  character  was  confirmed  by  the  presence  of  an 
apparently  tuberculous  ulcer  In  the  bladder,  and  an  abun- 
dance of  miliary  tubercles  in  the  lungs.  Under  the  micro- 
scope the  kidneys  displayed  in  parts  the  nuclear  and 
caseating  appearances  which  usually  belong  to  tubercle, 


Mass  of  tubercle  upon  an  artery  cut  diagonally  so  as  to  give  stalk- 
like appearance.  Amorphous  matter  next  vessel,  nuclear 
growth  outside.  (From  cortex  of  kidney  of  same  subject  as 
preceding.) 

but  in  other  parts  were  aggregations  of  very  large  nu- 
cleated cells  lying  together  like  the  cells  of  cancer  or  of 
an  alveolar  sarcoma.  In  some  places  were  fibrous  bars  or 
partitions,  which  divided  groups  of  cells  in  mutual  con- 
tact; elsewhere — and  this  was  most  striking,  as  forming 
the  lining  of  one  of  the  considerable  abscesses — these  cells 
were  heaped  together  without  any  further  evidence  of  reti- 
culum than  a  few  ragged  shreds  protruding  from  the  edge. 
If  we  regard  this  as  a  concurrence  of  two  growths,  as  the 
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mixed  characters  would  suggest,  we  have  to  observe  that 
the  sarcoma  broke  down  with  suppuration,  certainly  not  a 


Large  cells  within  a  fibrous  reticulum  from  a  kidney  which  to  the 
naked  eye  was  tubercular.  (From  a  woman  whose  case  is  also 
referred  to  in  woodcut  at  p.  808.) 

habit  with  that  growth.  On  the  other  hand,  if  the  large 
cells  were  tubercular,  they  were  at  least  exceptional  in 
that  relation. 


From  same  case  as  preceding  woodcut.  Section  of  the  wall  of  tuber- 
culous (?)  cavity.  The  large  cells  above  form  the  wall  of  the 
cavity ;  the  smaller  below  are  in  contact  with  the  renal  struc- 
ture. 

The  disintegration  and  excavation  of  the  tubercular 
masses  is  an  important  step  in  the  destructive  process. 
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These,  having  attained  a  certain  size,  break  down  in  their  Formation 
centres  and  form  cavities  which,  so  long  as  they  are  ofcavlties' 
confined  to  the  cortex,  are  more  or  less  circular ;  but  on 
reaching  the  cones  they  are  apt  to  elongate  in  pyriform 
shape  with  the  narrow  end  toward  the  pelvic  cavity,  into 
which  they  eventually  discharge.  A  cavity  in  the  lung 
empties  itself  by  a  bronchus ;  a  cavity  in  the  kidney 
should  by  analogy  relieve  itself  through  a  renal  tube,  or  a 
channel  formed  out  of  one.  But,  as  far  as  I  have  been 
able  to  observe,  this  is  not  the  case.  Collections  of 
debris,  somewhat,  but  not  much,  larger  than  the  sections 
of  tubes,  are  sometimes  seen  to  be  surrounded  with  a 
membrane  which  might  pass  for  the  wall  of  a  tube,  but  I 
have  never  been  able  to  discern  an  epithelial  lining  upon 
it,  or  to  satisfy  myself  that  such  apparently  tubercular 
cavities  were  really  of  tubal  origin.  Enlarged  and  ob- 
structed tubes  are  sometimes  seen  in  the  neighbourhood 
of  tubercular  excavations,  but  I  have  never  been  able  to 
trace  a  continuity  between  them.  Thus  it  w^ould  appear 
that  the  renal  vomica?  find  exit  otherwise  than  by  the 
renal  ducts. 

It  has  been  said  that  the  cavities,  which  are  more  or 
less  round  in  the  cortex,  tend  to  become  elongated  should 
they  touch  the  cones.    In  the  cones  the  whole  structure 
is  disposed  in  nearly  parallel  lines,   between  which  it 
tends  to  yield  under  encroachment  like  wood  before  the 
wedge.    The  lines  of  cleavage  converge  upon  the  apices  their  mode 
of  the  pyramids,  and  it  is  here  or  hereabout,  often  by  a  ot  cxlt" 
constricted  channel,  that  the  renal  vomica  finds  its  exit. 
When  it  happens,  as  it  often  does,  that  the  growth  of 
tubercle  begins  in  the  cone,  its  discharge  into  the  pelvis  is 
of  course  the  more  ready.    The  mucous  membrane  of  the  Pelvis  and 
pelvis,  ureter,  and  bladder  may  be  affected  by  tubercular  ureters- 
disease,  together  with  the  kidney,  either  independently 
or  consequently.    When  the  kidney  has  been  excavated 
so  as  to  discharge,  as  it  usually  does,  into  the  pelvis,  the 
mucous  membranes  in  the  line  of  exit  are  so  constantly 
affected  that  concurrent  evidence  of  cystitis  is  of  the 
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first  importance  in  leading  to  the  diagnosis  of  tubercular 
disease. 

The  pelvis  of  the  kidney  in  such  circumstances  is 
commonly  injected,  inflamed,  thickened,  even  into  a  stiff 
caseous  layer,  or  variously  ulcerated.  It  sometimes  pre- 
sents considerable  tubercular  bosses,  it  is  sometimes 
sprinkled  with  miliary  tubercle,  while  in  some  cases  a 
definite  nuclear  layer,  apparently  of  a  tubercular  nature, 
may  be  traced  in  the  submucous  tissue. 

It  is  to  be  noted  sometimes  that  a  distinct  layer  of 
false  membrane  will  line  the  pelvic  interior  almost  like 
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Section  of  the  pelvic  membrane  of  a  tuberculous  kidney,  showing 
profuse  nucleation  underneath  the  epithelium. 


Bladder. 


that  of  diphtheria.  (See  woodcut  at  p.  793.)  The  con- 
nected ureter  shares  in  the  same  changes ;  it  becomes 
thickened,  ulcerated,  and  transformed  into,  or  occupied  by, 
caseous  material,  often  so  as  to  lead  to  its  complete  and 
permanent  closure,  while  the  same  result  is  in  some  cases 
attained  by  the  protrusion  into  the  channel  of  tuberculous 
nodules  or  bosses. 

The  bladder  commonly  participates,  more  especially 
near  the  entrance  of  the  ureter  which  leads  from  the 
affected  kidney,  if  there  be  but  one  involved,  and  in  other 
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parts,  perhaps  particularly,  at  least  I  have  seen  it  so  in 
several  instances,  about  the  exit  of  the  urethra.  The  mem- 
brane often  displays  tubercular  nodules  and  isolated  or 
diffused  ideerations.  The  arrangement  of  such  localisa- 
tions in  the  line  of  the  discharge  is  often  suggestive  of 
their  dependence  on  its  irritative  or  infective  contact.  It 
may  indeed  be  inferred  that  tubercular  disease  of  the 
ureter  or  bladder  is  commonly  secondary  to,  and  produced 
by,  that  of  the  kidney,  from  the  circumstance  that  tuber- 
cular disease  of  the  kidney  is  seldom  associated  with  a 
similar  condition  of  these  cavities,  unless  the  disorder  ir 
the  glands  have  proceeded  to  ulceration  and  discharge. 
Among  the  cases  I  have  referred  to  were  thirty-four 
of  excavation  of  the  kidney,  the  tubercular  character 
of  which  was  testified  to  by  tubercle  in  other  organs. 
Among  these,  disease  of  the  bladder  or  ureter  was  re- 
corded in  twenty-three  instances,  and  would  probably  have 
been  found  even  more  often  had  the  examinations  been 
conducted  with  this  question  in  view.  Among  thirty- 
eight  instances  of  non-ulcerated  renal  tubercle  these 
cavities  were  noted  as  diseased  in  but  one  example. 

It  is  undoubtedly  possible,  though  perhaps  not  very 
common,  for  the  bladder  to  become  tuberculous  while 
the  kidney  is  not  so  ;  but  such  is  the  tendency  of  tuber- 
cular suppuration  of  the  kidney  to  produce  disease  of  the 
same  nature  in  the  bladder,  that  the  absence  of  vesical 
symptoms  in  presence  of  a  purulent  discharge  from  the 
kidney  would  indicate  with  little  chance  of  error  that  the 
source  of  the  pus  is  not  tubercular. 

The  kidneys  may  participate  in  a  general  or  scattered  Associated 
tuberculosis  or  may  suffer  alone.    The  former  is  by  far  ^relehi 
the  more  common,  insomuch  that  of  ninety-five  cases  other 
examined  after  death  there  were  but  eleven  in  which  the  organs> 
disease  was  limited  to  one  or  both  of  these  organs.  Of 
all  but  one  of  these  the  subjects  were  adults. 

It  might  be  supposed  that  where  the  kidney  only  is 
affected  the  disease  would  reach  in  this  organ  a  stage  of 
further  destructiveness  than  when  it  is  liable  to  be  cut 
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short  by  similar  changes  elsewhere ;  but,  however  this 
may  be,  among  the  cases  recorded  were  numerous  in- 
stances of  almost  total  destruction  of  the  kidney  by 
tubercular  disease,  in  which  other  organs  shared. 

Among  the  ninety-five  cases  referred  to  there  were 
forty-eight  in  which  the  disease  had  progressed  to 
extensive  excavation  :  in  forty-one  of  these  tubercles  were 
found  elsewhere  than  in  the  kidneys,  in  seven  not.  These 
facts  lend  little  support  to  the  views  which  have  recently 
been  imported,  according  to  which  caseation  is  in  a 
considerable  proportion  of  cases  independent  of  tubercle. 
In  the  cases  before  us  it  was  declared  by  the  presence  of 
widely  scattered  tuberculosis  that  the  £  consumption  of 
the  kidney '  was,  in  a  large  proportion  of  cases,  associated 
with  unmistakable  tubercle. 

Among  eighty-four  cases  of  tubercular  disease  of  the 
kidney  associated  with  tubercle  in  other  organs  (sixty-one 
from  St.  George's  Hospital,  twenty-three  from  the 
Hospital  for  Sick  Children)  were  fifty-nine  in  which 
pulmonary  tuberculosis  existed,  not  including  those  in 
which  the  lungs  took  part  in  acute  general  tuberculosis. 
Among  these  were  thirty-four  instances  of  extensive  pul- 
monary phthisis,  eighteen  in  which  the  chronic  tubercle 
was  generally  distributed,  seven  in  which  the  lungs  con- 
tained tubercular  cicatrices  or  tubercle  in  small  amount. 
Including  the  cases  in  which  the  lungs  were  involved  as 
part  of  acute  tuberculosis  or  tubercular  meningitis,  at 
least  two-thirds  of  the  number  were  the  subjects  of  pul- 
monary tubercle — a  fact  of  much  diagnostic  importance. 
Next  to  pulmonary  tubercle  in  order  of  frequency  came 
tubercular  meningitis,  which  occurred  in  seventeen  in- 
stances. It  is  worth  remarking  that  of  four  of  these  the 
subjects  were  over  twenty  years  of  age,  in  three  over 
forty  years  of  age,  so  that  in  this,  as  in  other  associa- 
tions, tubercular  meningitis  presents  itself  as  by  no  means 
limited  to  childhood.  In  five  of  the  instances  of  renal 
disease  under  discussion  acute  tuberculosis  occurred 
without  meningitis.    Peritoneal  tubercle  or  tubercle  of 
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the  abdominal  glands  occurred  in  eight  cases,  tubercle  of 
the  supra-renal  capsule  in  two,  of  the  prostate  in  one,  of 
the  ovary  in  one. 

Caries  of  bone  was  found  in  sixteen  cases. 

Roberts 1  observes  on  the  comparative  frequency  of 
tubercular  disease  of  certain  of  the  male  organs  of  re- 
production, the  prostate,  vesiculse  seminales,  and  testicles, 
while  with  the  female  the  generative  organs  have  little 
tendency  to  be  implicated.  The  clue  to  the  local  distri- 
bution of  tubercular  disease  in  cases  of  excavation  of  the 
kidney  of  this  nature  is  to  be  found  in  the  tendency  of 
tubercular  discharges  to  produce  disease  by  their  contact : 
thus  the  pelvis,  ureter,  bladder,  and  possibly  the  prostate 
and  urethra,  are  apt  to  be  involved.  Nothing  of  the  sort 
happens  with  cancer  or  other  malignant  disease  of  the 
kidney,  which,  however  generally  it  may  be  disseminated, 
has  no  tendency  to  involve  the  outward  passages.  Apart 
from  communication  by  discharge,  organs  other  than  the 
kidney  become  involved  much  according  to  their  general 
proclivity,  the  lungs  taking  the  lead. 

Both  kidneys  are  affected  together  in  about  as  many  Proportion 
instances  as  one  separately.    If  only  one  be  affected  it  is  affected^ 
more  often  the  right  than  the  left,  though  in  childhood  separately 
this  difference  is  not  apparent.    Of  ninety-five  cases  both  together, 
kidneys  were  affected  in  forty-seven,  one  only  in  forty- 
eight.    Taking  childhood,  apart  from  other  periods  of  life, 
of  twenty-eight  cases  of  which  the  subjects  were  under 
twelve  years  of  age,  both  kidneys  were  concerned  in 
nineteen  instances;  one  only  in  nine — the  right  in  five, 
the  left  in  four.    Of  sixty-seven  cases  in  persons  over 
twelve  years  of  age,  both  kidneys  were  affected  in  twenty- 
eight  ;  the  disease  was  limited  to  the  right  in  twenty-two, 
to  the  left  in  seventeen. 

The  accompanying  table,  compiled  from  the  post-  Frequency 
mortem  books  of  St.  George's  Hospital  and  the  Hospital  ^bercf  ' 
for  Sick  Children,  shows  the  frequency  of  renal  tubercle  children 
in  childhood  and  afterwards  in  persons  dead  from  all  andadults- 

1  Roberts,  2nd  edit.  p.  547. 
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causes.  Considering  how  rarely  consequences  attributable 
to  renal  tubercle  are  detected  during  life,  it  might  not 
have  been  anticipated  that  this  formation  is  to  be  found 
on  an  average  in  about  a  tenth  of  all  who  die — in  children 
in  nearly  a  sixth. 

Tubercle  is  especially  a  disease  of  early  life,  as  the 
table  shows  ;  but  the  proclivity  of  the  disease  in  this 
respect  is  more  strongly  displayed  in  regard  to  the  brain, 
the  abdominal  structures,  and  the  kidneys  than  with 
regard  to  the  lungs.  Renal  tubercle  is  nearly  three  times 
more  frequent  under  than  over  the  age  of  twelve. 

Table  showing  the  frequency  of  tubercular  formations  in  the  kidney, 
and  other  organs,  in  600  post-mortem  examinations ;  the  sub- 
jects of  300  being  under  the  age  of  12  years,  the  subjects  of  the 
other  300  being  of  the  age  of  12  years  and  upwards. 


st-mortem 
ations  of 
a  under  1 
bal  for  Sic 

st  mortem 
ations  of 
of  12  yea 
upwards, 
s  Hospita 

of  600 
rtem  ex- 
ions  of 
of  all  age 

§  a  l  z  2 

0  i  §  a  0 

3  total 
ost-  mo 
niinat 
ersons 

9 

fl  0  ftoo 

£  a,  a  a 

H 

Tubercle  present  in  some  part  of  the 

body,  in  . 

126 

5 1 

180 

Tubercle  in  lungs,  in  . 

104 

51 

loo 

Tubercle  in  peritoneum  or  mesenteric 

glands,   or    tubercular   disease  of 

bowel,  in  ..... 

97 

22 

119 

Tubercle  in  brain  or  its  membranes,  in 
Tubercle  in  kidney,  in 

63 

9 

72 

49 

17 

66 

Clinical  Histoky  and  Symptoms. 

Distribu-  Tubercular  disease  of  the  kidney  during  childhood 
a°e  nd°  a^ects  tne  sexes  w^n  impartiality ;  in  later  life  it  attacks 
s?x.aiK  the  male  more  often  than  the  female.  Of  twenty-eight 
hospital  cases  which  occurred  under  the  age  of  twelve, 
fourteen  affected  male,  and  fourteen  female  subjects.  Of 
sixty-seven  cases  over  this  age,  forty-four  related  to  males, 
twenty-three  to  females — a  proportion  of  nearly  two  to  one- 
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So  far  as  we  may  trust  the  experience  of  a  general 
hospital,  at  which  cases  of  every  kind  and  of  all  ages  are 
admitted,  tubercular  disease  of  the  kidney  is  most  fre- 
quent between  twenty  and  forty,  rare  after  fifty.  That  it 
is  common  at  all  the  epochs  of  childhood  the  records 
of  the  Hospital  for  Sick  Children  abundantly  show.  It 
occurs  in  early  life  as  part  of  acute  tuberculosis  and 
in  association  with  tubercular  meningitis,  and  therefore 
presents  itself  with  frequency  under  the  age  of  four, 
when  these  conditions  are  most  common.  In  such  cir- 
cumstances, and  indeed  more  often  than  not  at  every  time 
of  life,  renal  tuberculosis  occurs  merely  as  a  small  part  of 
a  scattered  disease,  with  the  incidence  of  which  its  distri- 
bution corresponds ;  while  it  may  be  added,  that  in  such 
circumstances  its  presence  is  seldom  declared  by  any 
symptoms  which  are  recognised  as  renal. 


Age  at  Death  with  Tubercular  Disease  of  the  Kidney. 

St.  George's  Hospital — 70  Cases. 

Number  fatal  at 


A  ge  in  years 

stated  age 

1  to  10 

4 

11  „  20 

.  13 

21  „  30 

.  18 

31  „  40 

20 

41  „  50 

.  11 

51  „  60 

1 

61  „  70 

2 

71  ,,  80 

1 

Hospital  fob  Sick  Children — 24  Cases. 


Age  in  years 
Under  2  years  old 
2  years  old  and  under  3 


4 
5 
6 
7 
8 
9 

10 
11 
12 

3  Gr 


Number  fatal  at 
stated  age 

3 
4 

3 
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Exciting         The  most  frequent  causes  of  renal  tubercle  are  those 

causes.  .        .  _ 

of  tuberculosis  m  general,  among  which  inherited  pro- 
clivity takes  the  first  place.  Caries  of  bone,  as  with 
tubercle  in  general,  is  often  noted  as  an  antecedent. 
Measles,  so  often  to  be  recognised  as  incentive  of  tubercu- 
losis, is  occasionally  followed  by  tubercle  thus  localised. 
This  occurred  in  two  of  the  cases  I  have  referred  to  from 
Blows  and  the  Hospital  for  Sick  Children.  Lastly,  as  giving  rise  to 
the  disease  primarily  and  chiefly  localised  in  the  kidney, 
blows  and  falls  upon  the  lumbar  region  are  conspicuous. 
Among  the  cases  to  which  I  have  referred  were  three  in 
which  the  injury  was  so  directly  followed  by  the  symptoms 
of  the  disease  that  there  could  be  no  hesitation  in  regard- 
ing them  as  cause  and  effect.  A  man  was  knocked  down 
by  a  cart  and  injured  in  the  right  lumbar  region.  This 
remained  persistently  painful.  Four  years  afterwards  the 
right  kidney  was  found  to  be  extensively  excavated,  and 
the  pelvis  and  ureter  thickened  ;  the  lungs  contained 
scattered  tubercle  but  no  vomicae.  A  man  had  a  fall  upon 
his  back,  which  was  followed  by  symptoms  of  psoas 
abscess,  with  which  he  died  three  years  afterwards.  The 
psoas  abscess  was  found  to  be  connected,  as  was  expected, 
with  disease  of  the  spine ;  but,  in  addition,  both  kidneys 
were  stuffed  with  softening  tubercle,  and  the  pelvis,  left 
ureter,  and  bladder  ulcerated.  In  the  last  case  a  man 
hurt  his  back,  and  for  some  time  afterwards  passed  bloody 
urine.  He  died  in  three  months,  after  an  epileptiform 
attack,  apparently  ursemic.  Both  kidneys  were  full  of 
tubercle,  miliary  in  the  right,  caseous  and  suppurating 
in  the  left.  Miliary  tubercule  was  also  found  in  the 
lungs.  Cold  has  been  assigned  as  a  cause  of  renal  tuber- 
culosis, but  my  cases  give  no  instance  of  this  association. 

The  symptoms  are  those  of  suppurative  pyelitis, 
usually  with  an  elevated  night  temperature  and  vesical 
irritation.  The  constitutional  signs  of  tuberculosis, 
chronic  fever  and  wasting,  are  commonly  present,  while 
the  subject  is  often  of  scrofulous  appearance  or  antece- 
dents. 


Symptoms. 


Sere 
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There  is  sometimes  pain  in  the  loins  and  occasionally  Local 
down  the  ureter,  though  less  sharp  in  either  situation 
than  may  be  produced  by  stone.  The  bladder-symptoms 
are  possibly  so  urgent  as  to  raise  a  suspicion  of  calculus  : 
there  may  be  much  discomfort  referred  to  the  position  of 
the  bladder  or  to  the  penis,  while  micturition  is  frequent, 
even  hourly,  and  sometimes  difficult ;  there  is,  however, 
this  distinction  from  stone — when  the  bladder  is  empty 
relief  is  complete.  The  patient  is  usually  sounded,  and 
only  a  little  roughening  detected.  Another  distinction 
from  stone  is  to  be  found  in  the  continuance  of  the  puru  ■ 
lent  discharge  with  the  urine  ;  when  from  stone  the  dis- 
charge is  apt  to  stop,  often  for  months,  and  then  recur ; 
if  from  tubercle,  the  first  complete  stoppage  is  final,  as 
it  is  due  to  the  occlusion  of  the  ureter  from  extension 
of  the  disease,  or  to  the  consumption  of  the  tubercular 
growth. 

The  constitutional  symptoms  are  more  tuberculous  than  and 
renal,  unless,  as  is  no  infrequent  complication,  lardaceous  &eneral- 
disease  be  superadded.  Among  ninety-five  hospital  cases 
to  which  I  have  before  referred,  in  some  of  which  it  must 
be  allowed  that  the  disease  had  not  advanced  so  far  in  the 
kidney  as  elsewhere,  convulsions  or  coma  were  recorded 
as  the  direct  result  of  renal  tuberculosis  only  in  three  in- 
stances ;  less  often  than  in  this  series  of  renal  cases  similar 
symptoms  occurred  as  the  result  of  the  participation  of 
the  brain  in  the  disease,  in  the  shape  of  tubercular  me- 
ningitis. 

It  is  strange  that  uncomplicated  tuberculosis  should 
so  seldom  cause  either  uraemia  or  suppression,  considering 
how  frequently  both  kidneys  are  involved  in  the  disease. 
The  symptoms  are  mostly  those  of  exhaustion,  as  a  result 
of  the  discharge,  together  possibly  with  the  effects  of  the 
advance  of  tubercular  disease  in  some  other  organ.  The 
patient  undergoes  slow  wasting,  much  as  if  the  consump- 
tion were  of  the  lung  instead  of  the  kidney — too  often  it 
is  of  both,  as  the  foregoing  statements  show — has  evening 
fever  and  night-sweats,  and  often  lapses  into  fatal  pros- 
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tration,  with  a  dry  tongue  and  a  typhoid  aspect.  An 
important  point  in  the  diagnosis  of  renal  as  of  other 
tubercle  is  the  temperature.  In  the  case  referred  to  on 
page  810,  the  morning  and  evening  records  were  gene- 
rally 98°  and  102°,  frequently  97°  and  103°,  giving  a 
nightly  rise  of  from  4°  to  6°.  In  many  other  instances  the 
temperature  was  that  proper  to  general  or  pulmonary 
tuberculosis. 

Tumour.  It  is  comparatively  rare  for  tubercular  disease  of  the 
kidney  to  produce  palpable  tumour,  but  I  have  met  with 
two  instances  in  which  this  occurred,  and  to  a  sufficiently 
noticeable  extent.    In  both,  the  right  kidney  was  the  one 


Tuberculous  kidney  (from  case  of  Ann  Evans),  as  felt  during  life  ; 
between  the  outer  and  the  dotted  line  the  tumour  was  overlaid 
by  bowel.     (See  page  798.) 

to  which  the  tumour  belonged,  and  the  hypochondrium 
the  place  in  which  it  became  evident.  The  outlines  of  the 
swelling  in  each  case  are  represented  in  the  annexed 
woodcuts ;  its  renal  character  in  each  was  clearly  declared 
during  life.  In  one  case,  that  of  a  woman  named  Ann 
Evans,  sixty-one  years  of  age,  the  tumour  was  felt  extend- 
ing from  the  edge  of  the  ribs  to  the  level  of  the  umbilicus  : 
the  inner  part  was  overlaid  by  bowel,  the  outer  was  imme- 
diately beneath  the  abdominal  wall ;  the  mass  could  be 
felt  deep  in  the  lumbar  depression.    After  death  the  right 
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kidney  was  found  to  be  enlarged  by  tubercular  disease, 
but  appeared  less  prominent  than  it  had  done  during  life. 


Tuberculous  kidney  (from  case  of  Ann  Evans),  as  exposed  after 
death,  showing  its  relation  to  colon  and  duodenum.  K,  Diseased 
kidney ;  L,  Liver. 

It  had  the  ascending  colon  immediately  in  front ;  the 
duodenum  was  closely  adherent  to  its  inner  edge,  where 


Tuberculous  kidney,  which  had  been  tapped  in  the  belief  that  the 
tumour  was  hepatic.  As  felt  during  life.  The  place  of  the 
puncture  is  indicated.  The  tumour  was  superficial  outside  the 
faint  vertical  line,  very  deep  inside  the  stronger  vertical  line. 


was  a  tubercular  abscess,  the  outer  wall  of  which  consisted 
of  this  portion  of  the  bowel.    In  the  second  instance,  the 
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morbid  features  were  almost  the  same.  A  mass  lay  in 
the  right  hypochondrium,  reaching  from  the  edge  of  the 
thorax  to  three  inches  downwards  in  the  nipple  line.  The 
mass,  which  was  on  its  inner  part  covered  by  bowel,  could 
be  traced  under  the  abdominal  wall,  round  the  side,  to  the 
lumbar  region.  The  patient  came  into  the  hospital  as 
having  an  abscess  of  the  liver,  and  a  depressed  cicatrix 
was  pointed  out  as  the  place  of  its  puncture  some  five  years 
before.  But  though  in  contact  with  the  liver,  the  mass 
was  unequivocally  renal.    There  was  no  depression  of  the 


Tuberculous  kidney,  as  shown  after  death  (from  same  case  as  pre- 
ceding). The  upper  part  of  the  tumour  was  uncovered  by 
bowel. 

liver  edge,  or  indication  of  increase  of  size  in  this  organ, 
while,  on  the  other  hand,  the  mass  could  be  traced  into 
the  lumbar  region  and  grasped  in  this  situation  between 
the  hands.  Post  mortem,  the  right  kidney  was  exposed 
to  view  below  the  liver  as  soon  as  the  integuments  were 
put  aside — across  the  lower  part  lay  the  beginning  of  the 
colon.  The  duodenum,  as  in  the  preceding  case,  was  in 
contact  with  its  inner  edge.  The  kidney,  little  changed 
in  shape,  though  much  in  size,  measured  six  inches  in 
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length,  extending  from  the  last  dorsal  to  the  last  lumbar 
vertebra. 

When  the  kidney  excavates,  and  the  process  is  not  cut  Resultant 
short  by  disease  elsewhere,  the  symptoms  are  so  often  disease, 
complicated  with  those  of  lardaeeous  disease,  that  these 
may  be  regarded  as  almost  necessary  to  the  later  stages 
of  the  complaint.  The  urine  becomes  pale,  it  displays 
more  albumen  than  the  pus  could  account  for,  the  legs 
become  dropsical,  and  the  patient  sinks,  with  vomiting  and 
diarrhoea,  or,  as  I  have  seen  in  more  than  one  instance, 
dies  with  the  ordinary  signs  of  cerebral  ursemia. 

Among  the  accidents  which  occur  in  the  course  o^  Irregular 
the  disease  are  irregular  modes  of  exit  for  the  matter  de-  ^atterf 
veloped  within  the  kidney  :  when  this  is  of  tuberculous 
origin  it  far  less  often  escapes  otherwise  than  by  the 
ureter  than  when  dependent  on  stone,  but  it  does  so 
sometimes.  Among  the  cases  from  St.  George's  Hospital 
to  which  I  have  referred,  is  one  in  wThich  the  front  of  a 
tuberculous  right  kidney  presented  a  sloughy  aperture 
which  communicated  with  a  large  abscess,  which  lay 
behind  the  peritoneum  in  the  lumbar  region,  between  the 
kidney  and  the  ascending  colon  and  the  duodenum.  In 
another  instance,  a  hole  similarly  formed  in  the  left  kidney 
had  given  rise  to  an  abscess  circumscribed  by  adhesions 
within  the  peritoneal  cavity.  A  third  case  was  a  somewhat 
remarkable  example  of  a  psoas  abscess  of  renal  origin.  A 
young  man  had  a  psoas  abscess  which  discharged  in  the 
usual  situation  for  a  year,  and  of  which  he  died  without 
any  suspicion  that  the  abscess  was  not  spinal.  It  proved 
to  have  its  source  in  the  left  kidney,  which  was  extensively 
excavated  by  tuberculous  disease  ;  but,  strange  to  say, 
there  was  also  found,  though  upon  the  other  side,  an  inci- 
pient psoas  abscess,  connected,  as  is  usual,  with  diseased 
vertebrae.  This  had  penetrated  about  two  inches  into  the 
muscle. 

The  urine  usually  shows  traces  of  albumen  even  before  UriDe. 
the  tubercle  has  proceeded  to  softening.    I  have  before 
me  records  of  the  state  of  the  urine  in  six  cases  in  which 
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the  kidneys  were  found  after  death  to  contain  un- 
softened  tubercle :  in  four  albumen  was  detected ;  in 
one  a  little  blood  as  well.  There  are  as  yet  no  other 
changes,  but  as  soon  as  the  organ  begins  to  excavate,  pus 
appears,  though  it  is  seldom  so  '  laudable,'  not  so  sharp 
in  microscopic  outline,  nor  separating  so  cleanly  from  the 
supernatant  urine  as  when  pyelitis  is  the  result  of  stone. 
Blood  is  observable  in  a  minority  of  cases,  it  is  seldom  in 
large  amount.  In  the  course  of  thirty-nine  cases  from 
St.  George's  and  the  Hospital  for  Sick  Children  in  which 
the  state  of  the  urine  is  recorded,  hematuria  was  noticed 
in  nine.  In  three  of  these  it  was  connected  with  much 
disease  of  the  bladder,  and  presumably  of  vesical  origin. 
In  one  it  was  associated  with  marked  lardaceous  disease. 
In  the  remaining  cases  the  discharge  of  blood  was  appar- 
ently dependent  on  the  tuberculous  condition  of  the 
kidney  or  its  outlet.  In  no  instance  was  the  discharge 
profuse,  though  it  was  in  some  obstinate,  especially  where 
connected  with  vesical  disease.  As  the  disease  progresses, 
the  urine  is  apt  to  become  ammoniacal  and  variously 
putrid  and  offensive,  to  be  mingled  with  ropy  mucus,  and 
to  deposit  triple  phosphate,  often  as  the  results  of  vesical 
disease  ;  bnt  it  may  be  alkaline  and  even  ammoniacal  in 
consequence  of  disease  limited  to  the  kidneys.  Both  may 
be  so  much  damaged  that  only  pale  alkaline  urine  of  low 
specific  gravity  is  secreted,  and  this  may  become  more  or 
]ess  decomposed  by  partial  retention  in  the  pelvis,  and 
thus  be  passed  ammoniacal,  as  in  a  case  recently  under 
my  care,  even  though  there  be  no  such  bladder-disease  as 
to  account  for  the  alteration  within  this  cavity.  Often 
with  the  advance  of  the  disorder  the  urine  becomes  highly 
albuminous,  and  displays  hyaline  casts  as  the  consequence 
of  the  superadd ition  of  lardaceous  change,  by  which  the 
secretion  of  the  hitherto  unaffected  kidney  becomes 
modified.  The  occasional  impoverishment  of  the  urine, 
with  a  specific  gravity  as  low  perhaps  as  1006,  is  occasion- 
ally a  marked  result  of  double  tuberculous  disease  of  the 
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kidney,  even  though  there  be  no  lardaceous  change,  or 
this  be  only  incipient  and  trifling. 

The  time  that  elapses  between  the  commencement  and  Duration 
the  close  of  renal  tuberculosis  is  difficult  to  limit ;  many  . 
cases  are  cut  short  by  pulmonary  phthisis,  and  many  by 
meningitis :  taking  those  in  which  the  beginning  has 
been  marked  and  the  end  mainly  renal,  it  would  seem 
that  the  range  extends  from  about  four  months  to  as  many 
years. 

In  those  instances  in  which  the  outset  was  marked,  and 
apparently  occasioned  by  a  blow  or  fall,  the  duration  of 
the  disease  was  respectively  four  months,  three  years,  and 
four  years.  A  renal  psoas  abscess  was  open  for  a  year 
before  death ;  an  abscess  of  the  same  origin  in  another 
case  which  discharged  from  the  thigh  was  open  also  for  a 
year ;  the  organic  disease  necessarily  of  longer  date.  In 
three  instances  in  which  the  presence  of  the  disease  was 
declared  only  by  the  more  ordinary  symptoms,  these  were 
noted  for  periods  before  death  of  seven  weeks,  eight 
months,  and  four  years  respectively.  In  the  case  with 
the  briefest  record,  however,  one  kidney  was  reduced  to  a 
mere  shell,  so  that  the  disorder  had  existed  for  a  much 
longer  time  than  the  symptoms  appear  to  have  been 
observed. 

Instances  are  met  with  in  which  one  kidney  has  been  Prospect 
destroyed  by  suppuration  apparently  tubercular,  and  the  °cl™~y 
disease  has  been  limited,  has  become  quiescent  and  prac- 
tically harmless.  Some  of  these  cases,  however,  are  of 
doubtful  nature ;  the  absence  of  tubercle  elsewhere,  which 
is  almost  necessary  to  recovery,  may  raise  a  doubt  as  to 
whether  the  suppuration  may  not  have  been  of  other  than 
tubercular  origin.  It  is  sufficiently  obvious  that  destruc- 
tion of  a  kidney  by  calculous  pyelitis  or  some  other  form 
of  suppuration  is  a  less  dangerous  process  than  when  a 
disseminating  growth  is  the  agent ;  but  there  is  no  reason 
to  doubt  that  tubercular  disease  of  the  kidney,  as  of 
the  lung,  may  sometimes  be  restricted  and  be  outlived, 
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though  the  frequency  with  which  other  organs  participate, 
as  shown  at  page  801,  is  a  discouraging  fact  in  its  natural 
Treat-  history. 

Medical;  ^he  treatment  of  renal  tuberculosis  involves,  first,  that 
of  the  constitutional  condition,  and  may  be  much  that 
called  for  if  the  consumption  were  pulmonary  instead  of 
renal  —  nourishing  diet,  sea-air,  iron,  quinine,  and  the 
general  anti-tuberculous  regimen.  The  tendency  of  the 
urine  to  alkalinity,  and,  when  alkaline,  to  putrescence, 
with  possible  results  in  the  way  of  septic  absorption,  may 
be  met  by  the  use  of  the  mineral  acids,  quinine  and  per- 
chloride  of  iron.  I  have  sometimes  found  distinct  advan- 
tage, when  the  urine  has  be3n  offensive,  from  the  use  of 
creasote  by  the  mouth,  though  I  think  that  such  anti- 
septic treatment  is  not  so  often  called  for  as  when  urine 
is  locked  up  in  the  pelvis  in  consequence  of  stone.  The 
bladder-symptoms,  which  are  often  pressing,  and  may  be 
regarded  as  generally  necessary  to  the  disease,  may  be 
palliated  by  pareira,  with  hyoseyamus  or  belladonna  and 

Surgical,    opium,  or  by  these  sedatives  as  suppositories. 

It  is  scarcely  necessary  to  dwell  upon  the  surgical 
considerations.  I  have  known  a  distended  and  tubercu- 
lous kidney  to  be  punctured  with  the  aspirator  with 

Excision  of  relief. 

kidney.  With  regard  to  the  excision,  it  must  be  presumed  that 

so  dangerous  an  operation  would  not  be  justifiable,  were 
not  permanent  cure  likely  to  ensue  upon  its  immediate 
success.  It  has  been  shown  (p.  803)  that  both  kidneys  are 
affected  by  tubercular  disease  about  as  often  as  one  alone ; 
and  further,  that,  given  advanced  renal  disease  of  this 
nature,  there  is  only  about  one  case  in  seven  in  which  the 
formation  is  not  shared  by  other  organs.  These  facts 
would  appear  enough  to  discourage,  and  probably  to  pro- 
hibit, the  operation.  It  was  performed  fatally  by  Peters, 
in  a  case  referred  to  in  the  table  in  Chapter  XIV.  Lucas  1 
removed  a  supposed  tuberculous  kidney  with  success,  but  as 
the  organ  was  described  only  as  containing  abscess-cavities, 

'  Trans.  International  Med.  Congress,  vol.  ii.  p.  271. 
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there  must  remain  doubt  as  to  the  nature  of  the  disease. 
Baker1  removed  with  present  success,  from  a  child  of  seven, 
a  kidney  which  proved  to  be  tuberculous :  six  months 
afterwards  the  urine  still  contained  pus.  Dr.  Goodhart 2 
and  Mr.  Golding  Bird  record  the  unsuccessful  excision  of  a 
scrofulous  kidney  from  a  man  of  the  age  of  twenty-seven, 
who  had  a  temperature  which  ranged  from  100  to  104. 
The  operation  proved  tedious  and  difficult,  and  the  patient 
died  four  hours  afterwards.  The  tubercular  disease 
proved  to  be  confined  to  the  kidney,  which  had  been 
removed,  excepting  that  it  involved  the  ureter  and  to  a 
slight  extent  the  bladder.  Dr.  Cole 3  of  Bath  has  re- 
corded an  interesting  instance  in  which  a  tubercular 
kidney  would  have  been  extirpated,  had  not  the  patient 
begun  to  die  on  the  day  before  that  fixed  for  the  opera- 
tion. It  was  found  that  the  kidney  not  in  question  had 
been  so  completely  destroyed  by  antecedent  disease  of  the 
same  nature,  that  the  removal  of  the  organ  to  which  the 
symptoms  referred  would  have  taken  away  all  that  re- 
mained of  the  secreting  tissue. 

1  Trans.  International  Med.  Congress,  1881,  vol.  ii.  p  262. 

2  Clinical  Transactions,  vol.  xv.  p.  129. 

3  Brit.  Med.  Journ.  Aug.  5,  1882. 
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CHAPTEE  IX. 
HYDRONEPHROSIS  AND  PYONEPHROSIS. 

When  the  cavity  of  the  kidney  is  extended  by  aqueous 
fluid,  the  condition  is  described  as  hydronephrosis  :  when 
by  purulent  fluid,  as  pyonephrosis.  Hydronephrosis,  %- 
drops  renum,  or  dropsy  of  the  kidney,  is  a  condition  to 
which  much  practical  interest  attaches,  since  it  is  apt  to 
present  itself  as  an  abdominal  cyst  of  which  the  nature 
may  be  mistaken,  and  with  regard  to  which  questions  of 
operation  may  present  themselves,  whether  it  be  recog- 
nised as  renal,  or  regarded  as  ovarian,  or  as  ascites. 
Hydronephrosis  may  be  congenital  or  acquired,  of  either 
kidney  or  of  both,  constant,  variable,  or  intermittent. 

It  is  difficult  to  draw  a  line  which  shall  always 
hold  good  between  hydronephrosis  and  dilatation,  for 
hydronephrosis  is  only  extreme  dilatation.  For  the 
most  part  hydronephrosis  affects  one  kidney  only,  and 
arises  in  obstruction  of  the  ureter;  the  accumulation 
is  now  cut  off  more  or  less  completely  from  the  vesical 
cavity,  is  not  relieved  by  the  emptying  of  it,  and  consists 
not  so  much  of  urine  as  of  an  aqueous  fluid  which  bears 
only  a  remote  resemblance  to  it.  The  distension  is  here 
persistent  as  well  as  extreme,  and  the  distinctions  between 
this  condition  and  the  more  passing  kinds  of  dilatation 
are  sufficiently  marked.  They  hold  good  no  less  when 
both  kidneys  are  affected,  as  they  sometimes  are,  from 
similar  or  accidentally  concurrent  stoppages  of  both 
ureters.  But  the  name  is  also  applied  to  extreme  dila- 
tation of  the  urinary  cavities  from  obstructions  in  the 
urethra  or  bladder,  in  which  the  distending  fluid  is  urine, 
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not  at  all  or  but  little  altered ;  in  such  circumstances  it 
may  be  a  somewhat  arbitrary  matter  to  decide  whether 
hydronephrosis  or  dilatation  shall  be  the  term  employed. 

The  following  account  of  hydro-  and  pyonephrosis  is  Sources  of 

i         -|  .  .  n     .       p     •   j_  informa- 

based  in  part  upon  an  analysis  ot  sixty-nine  cases  com-  tion 
pleted  by  post-mortem  examination,  which  I  have  brought 
together  from  various  publications,  the  descriptions  of 
preparations  which  I  have  had  opportunities  of  examining 
in  several  museums,  and  my  own  practice.  I  may  say 
that  twenty-two  of  the  whole  number  are  derived  from 
the  records  of  St.  George's  and  the  Hospital  for  Sick 
Children,  and  are  for  the  most  part  unpublished.  In 
collating  published  cases  I  have  been  greatly  indebted  to 
the  paper  of  Mr.  Henry  Morris,  in  the  fifty-ninth  volume 
of  the  '  Medico- Chirurgical  Transactions.'  My  records 
contain  forty-three  cases  of  single,  sixteen  of  double, 
hydronephrosis,  and  ten  of  pyonephrosis.  This  may  repre- 
sent the  relative  frequency  of  these  conditions.  It  is  not 
practicable  to  separate  the  consideration  of  pyonephrosis 
from  that  of  hydronephrosis,  since  the  two  conditions  are 
usually  but  different  phases  of  the  same  disease. 

Hydronephrosis  is  distributed  between  the  sexes,  like  Subjects, 
most  renal  diseases,  with  a  slight  preponderance  towards  *ge'  and 
the  male  side.    Of  sixty-one  cases  of  hydro-  and  pyo- 
nephrosis, certified  by  post-mortem  examination,  of  which 
I  have  records  to  the  point,  thirty-two  belonged  to  the 
male  and  twenty-nine  to  the  female  sex. 

This  is  of  interest  in  relation  to  the  origin  of  the 
renal  in  uterine  disease,  which  would  seem  not  frequent 
enough,  in  comparison  with  other  causes,  to  give  prepon- 
derance to  the  female  sex. 

With  regard  to  age,  none  is  exempt.  Of  51  of  the 
above-mentioned  cases,  in  which  the  age  is  stated,  death 
occurred  at  birth,  or  within  a  few  hours  of  it,  in  3  ; 
during  the  first  year  of  life  in  5 ;  between  the  ages  of  1 
and  10  in  10  ;  between  11  and  20  in  5  between  21  and 
30  in  6;  between  31  and  40  in  8  ;  between  41  and  50  in 
9;  between  51  and  60  in  2;  between  61  and  70  in  1; 
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between  71  and  80  in  2.  Thus  death  from  this  cause  is 
especially  frequent  during  the  first  ten  years  of  life,  as 
the  result  of  congenital  lesions  ;  as  an  acquired  disease, 
largely  due  to  stone,  it  produces  its  fatal  issue  with 
increasing  frequency  up  to  50,  beyond  which  age  it  is 
seldom  delayed. 

Side  Of  the  cases  in  which  hydro-  or  pyonephrosis  affected 

affected.  one  kidney  only,  the  side  is  stated  in  45  :  25  left,  20 
right.  It  is  probable  that  this  difference  is  accidental : 
I  do  not  find  that  stone,  apart  from  hydronephrosis,  ex- 
hibits any  decided  preference  for  one  side. 
Causes  of  For  the  causes  of  hydro-  and  pyonephrosis  I  might 
p^o-°  a"d  re^er  t°  the  chapter  on  Diseases  of  the  Ureter  as  compris- 
nephrosis.  ing  their  greater  number ;  but  as  all  could  not  be  here 
included  it  is  needful  to  take  them  into  separate  consider- 
ation. For  the  production  of  the  great  dilatation  to 
which  these  names  are  given  it  is  generally  needful  that 
the  exit  of  the  expanding  cavity  or  cavities  should  be 
obstructed,  but  not  completely  and  finally.  Cases  are 
known  to  occur,  like  one  recorded  by  Rayer  (vol.  iii. 
p.  488),  in  which  the  ureter  was  from  the  first  impervious 
and  incomplete,  but  as  a  rule  such  absolute  and  perma- 
nent stoppages  are  attended  with  atrophy  of  the  kidney, 
its  extensive  dilatation  commonly  being  due  to  an  obstruc- 
tion which  is  either  incomplete  or  intermitting. 

It  is  certain  that  a  larger  number  of  cases  of  hydro- 
and  pyonephrosis  are  due  to  stone  than  to  any  other 
cause ;  as  compared  with  this  all  other  causes  are,  sepa- 
rately, of  slight  frequency,  though  the}'  appear  numerous 
when  taken  together.  Many  of  the  causes  which  have 
been  assigned  to  the  disease — obliquities,  twists,  and 
valvular  openings  of  the  ureter,  may,  with  as  much  pro- 
bability, be  placed  among  its  consequences. 

In  the  collection  of  cases  to  which  I  have  referred, 
comprising  sixty-nine  post-mortem  examinations  of  hydro- 
and  pyonephrosis,  the  causes  of  the  dilatation,  or  in 
other  words  the  nature  of  the  obstruction,  is  thus 
stated  : — 
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Pnncpa  nf  Sinxrlp  TTvdrn-  and  "PvnnpnTiTrmi^ 

Hydro- 
neph- 
rosis 

43  casps 

Pyo- 
neph- 
rosis 

10  oases 

Total 
of 

both 
53  C&S6S 

Calculus  in  affected  kidney  or  ureter 

6 

17 

Calculus  in  unaffected  kidney,  cause  of  obstruction 

not  further  ascertained,  presumably  a  stricture 

left  by  a  stone  ....... 

2 

— 

2 

Villous  growth  from  pelvis  of  kidney 

1 

— 

1 

Congenital  imperviousness  of  ureter 

1 

— 

1 

Compression  of  ureter  by  swollen  lymphatic  gland  . 

1 

— ■ 

1 

,,               ,.          cancer  of  pancreas  . 

1 

— 

1 

„               ,,          band  of  peritoneal  adhesion 

1 

— 

1 

,,                „           abnormal  branch  of  renal 

1 

— 

1 

Stricture  of  ureter  the  result  of  a  kick 

— 

.1 

1 

Ureter  degenerated  into  solid  cord  .... 

1 

1 

,,    of  small  calibre  ...... 

1 

— 

1 

Sudden  bend  in  ureter  ...... 

1 

— 

1 

Valvular  structure  or  arrangement,  or  obliquity  of 

position,  in  connection   with   renal   origin  of 

ixreter  ........ 

5 

— 

5 

Valvular  structure  in  connection  with  vesical  exit  of 

1 

Stricture  of  ureter  of  unexplained  nature 

6 

6 

Villous  tumour  of  bladder  affecting  orifices  of  ureters 

1 

1 

Cause  not  satisfactorily  ascertained 

9 

2 

11 

43 

10 

!  53 

Causes  of  Double  Hydronephrosis — 16  cases. 


Calculi  in  both  kidneys    ........  1 

Calculus  in  one  kidney  or  ureter,  stricture  in  other  ureter, 

possibly  of  calculous  origin      ......  2 

Corkscrew  twist  in  both  ureters       .       .       .       .       .       .  1 

Abnormal  arrangement  of  renal  artery  compressing  one  ureter, 

congenital  narrowing  of  the  other      .....  1 

Stone  in  bladder      .       .       .  .       .       .       .       .  2 

Stricture  at  neck  of  bladder   1 

Congenital  stricture  or  imperfection  of  urethra        .  .  2 

Stricture  of  urethra,  not  congenital  .       .       .       .       .       .  1 

Congenital  obstruction  apparently  in  urethra,  but  not  clearly 

ascertained  3 

Diabetes  insipidus   .       .       .       .       .       .       .       ...       .  1 

Cause  not  ascertained      .       .       .       .       •       .  .  1 


16 

It  is  at  once  seen  that  the  causes  of  the  single  and  of 
the  double  affections  are  for  the  most  part  different.  The 
dilatation  when  one-sided  is  invariably  due  to  obstruction 
of  the  ureter  or  its  orifices ;  when  bilateral  it  is  in  some 
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cases  due  to  simultaneous  obstruction  of  both  ureters,  but 
more  often  to  hindrance  in  the  exits  common  to  both 
kidneys,  the  bladder  and  urethra. 
Of  uni-  Taking  one-sided  dilatation  first,  it  is  seen  that  of  42 

dilatation  cases  ^n  which  the  nature  of  the  obstruction  was  ascer- 
tained this  was  clearly  due  in  17  cases  to  stone  in  the 
kidney   or   ureter,   while  in  2  others  calculus  in  the 
unaffected  kidney  suggested  the  probability  that  there 
had  once  been  a  stoppage  of  the  same  nature  on  the  side 
Stone.       which  was  the  seat  of  the  obstruction.   A  small  stone  may 
lodge  for  a  time  in  the  ureter,  and  then  pass  out,  leaving 
an  abrasion,  which  will  eventuate  in  a  cicatrix  and  a  stric- 
ture.   It  is  possible  that  some  of  the  cases  in  which  only 
an  unexplained  stricture  of  the  ureter  has  been  found  may 
Other       have  had  such  an  origin.    Causes  of  compression  of  the 
causes.      ureter  external  to  itself,  tumours,  enlarged  glands,  and 
bands  of  adhesion  find  place,  but  it  is  to  be  noted  that  dis- 
ease of  the  uterine  organs  is  not  frequent  in  this  relation. 

Cancer  of  the  uterus  is  apt  to  involve  both  ureters 
rather  than  one  only,  and  then  appears  seldom  to  cause 
the  larger  degrees  of  dilatation  which  are  now  under  dis- 
cussion. Suppression  of  urine  would  seem  to  be  a  more 
common  result  of  such  lesions  than  hydronephrosis.  The 
traversing  of  the  upper  part  of  the  ureter  by  an  abnormal 
branch  of  the  renal  artery  is  generally  accepted  as  a 
cause,  however  infrequent,  of  its  obstruction.  It  might 
have  been  supposed  that  the  relaxation  of  the  artery 
during  diastole  would  have  afforded  sufficient  exit.. 
Obliqui-  Another  class  of  causes  is  still  more  problematical.  A 

tiesof  comparatively  large  number  of  cases  are  attributed  to 
obliquities,  sudden  bends,  and  valvular  arrangements  of 
the  ureter  at  its  origin.  It  is  obvious  that  if  the  pelvis 
be  dilated  more  on  one  side  of  the  origin  of  the  ureter 
than  the  other  (and  such  irregularity  often  happens)  the 
origin  of  that  tube  may  be  subjected  to  lateral  compres- 
sion or  made  to  slant,  so  that  the  membrane  on  one 
side  may  overhang  and  perhaps  occlude  the  orifice  ;  but  it 
may  be  suggested  that  in  many  or  most  of  these  cases  the 
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listortion  of  the  orifice  is  in  the  first  place  the  result  of 
lilatation  of  the  pelvis,  though  it  may  be  a  means  of 
ncreasing  it.  Great  extension  of  the  pelvis  must  neces- 
sarily change  the  position  and  relations  of  its  duct. 

Tn  the  case,  for  example,  of  congenital  hydronephrosis 
reported  by  Mr.  Glass  (£  Phil.  Trans.'  1746),  where  the  cyst 
held  thirty  gallons,  the  ureter,  which  was  not  otherwise 
obstructed,  was  abruptly  bent  and  opened  obliquely  into  it. 
It  is  clear  that  much  displacement  of  the  ureter  was  inevit- 
able as  a  result  of  the  distension ;  we  are  left  in  doubt  as 
to  its  original  cause,  save  that  it  was  not  a  permanent 
and  complete  organic  stricture.    One  case  is  referred  to 
from  St.  George's  Hospital,  in  which  the  obstruction, 
which  was  of  intra-uterine  origin,  was  a  loose  fold  of 
mucous  membrane  in  the  ureter  within  the  vesical  wall ;  valvular 
this  presents  itself  as  a  first  cause  with  more  proba-  arrange- 
bility  than  the  valvular  arrangements  which  are  so  often  ureter,  &c. 
found  at  the  junction  of  the  ureter  and  the  distended 
pelvis. 

Much  dilatation  has  been  known,  as  in  a  case  reported 
by  Mr.  Morris,1  to  follow  upon  vesical  growths  involving 
the  orifices  of  one  or  both  ureters.  In  Mr.  Morris's  case 
there  were  growths  in  connection  with  both  orifices  ;  one 
kidney  was  dilated,  the  other  atrophied.  Lastly,  injuries 
of  the  ureter  by  violence  from  without — in  one  case  by  a 
kick  from  a  horse,2  in  another  by  a  fall  ai,  leap-frog  3 — were 
followed  by  obstruction  and  accumulation,  whether  of 
aqueous  or  purulent  matter. 

Double  hydronephrosis  depended  upon  obstructions  in  Causes  of 
or  about  the  bladder  or  urethra  in  a  proportion  of  nine  hydrone- 
in stances  out  of  fifteen,  in  which  the  seat  of  the  diffi-  phrosis- 
culty  was  approximately  ascertained.    In  the  majority  of 
these  cases  the  obstruction  was  congenital  and  involved 
the  urethra.    An  instance  has  been  recorded  in  which 
the  obstruction  was  apparently  a  membranous  obstruction 

1  Med.-Chir.  Trans,  vol.  lix.  p.  232. 

2  See  chapter  on  Diseases  of  the  Ureter. 

3  See  ease  quoted  at  p.  838. 

3  H 
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at  the  vesical  end  of  the  urethra.  This  was  broken  down 
with  a  sound,  after  which  urine  was  passed  freely,  and 
the  swelling  disappeared.  The  child,  three  days  old  at 
the  time  of  the  operation,  had  passed  no  urine  since 
birth.1 

A  peculiar  obstruction  has  been  described  by  Dr. 
Hare  as  the  cause  of  double  hydronephrosis,  which,  like 
many  of  the  lateral  and  valvular  orifices  so  common  with 
the  unilateral  condition,  may  not  improbably  be  its  result. 
Each  ureter  was  coiled,  at  a  little  distance  from  its  origin, 
'  like  a  turn  and  a-half  of  a  corkscrew  brought  closely 
together,'  the  coils  being  adherent  to  the  dilated  pelvis, 
and  held  together  by  the  tissues  around,  upon  the  detach- 
ment of  which  by  dissection  the  channel  gave  ready  exit 
to  the  accumulation  above,  which  before  could  not  pass, 
even  when  the  kidney  was  subjected  to  pressure.  It  is  to 
be  suggested  that  the  coiled  condition  may  have  resulted 
from  some  process  in  the  course  of  disease,  whereby  the 
extremities  of  each  ureter  have  been  unnaturally  approxi- 
mated; each  duct  would  thus  have  a  superfluity  of  length 
which  must  be  disposed  of  in  curves  or  coils,  or  otherwise 
than  as  a  straight  line.  Hypothetically,  the  ureters  might 
be  rendered  longer  than  their  course  by  depression  of  their 
orifices,  such  as  might  arise  from  enlargement  of  the  pelves, 
by  elevation  of  their  exits  from  distension  or  displacement 
of  the  bladder,  or  by  elongation  of  the  ureters  themselves 
as  the  consequence  of  dilatation.  The  conditions,  what- 
ever they  were,  which  preceded  the  twists  were  in  the  end 
obscured  by  their  results ;  these  circumvolutions,  like  the 
bends  and  valvular  entrances  so  often  described,  though 
probably  not  the  originators  of  the  distension,  were  at  least 
causes  of  its  increase.  One  case  of  double  hydronephrosis 
is  ascribed  to  pressure  upon  one  ureter  by  an  abnormal 
branch  of  the  renal  artery,  while  the  duct  on  the  other  side 
was  con genitally  narrowed.  Diabetes  insipidus,  by  means 
probably  of  the  profuse  secretion  of  urine  which  it  entails, 
causes  extreme  dilatation  of  both  kidneys,  which  may  be 

1  Lamotte,  quoted  by  Morris,  Mcd.-Chir.  Tram.  vol.  lix. 
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called  hydronephrosis,  if  dilatation  due  to  urethral  or 
vesical  obstruction  be  so  termed. 

When  hydronephrosis  arises  before  birth,  the  swelling 
may  be  enough  to  cause  difficult  labour.  The  child  may 
be  stillborn  or  perish  in  early  infancy,  or  the  cause  may, 
particularly  if  one  kidney  only  be  affected,  operate  gra- 
dually and  declare  itself  only  in  advanced  life. 

Disease  of  the  uterus  or  ovaries  is  a  frequent  cause  of  Uterine 
the  lesser  degrees  of  hydronephrosis,  which  are  usually 
described  as  dilatation.  Dr.  Roberts,  in  collating  the 
causes  of  fifty-two  cases  of  hydronephrosis,  assigns  six  to 
encroachment  upon  the  ureters  of  disease  of  the  uterus, 
ovaries,  or  pelvic  organs.  Cancer  of  the  uterus,  starting 
equidistant  from  both  ureters,  is  apt  to  involve  both,  if 
either,  and  seldom  gives  rise  to  enough  swelling  to  cause 
a  tumour  palpable  during  life.  Mr.  Morris  observes  that 
at  the  Middlesex  Hospital,  where  the  cancer  wards  supply 
a  large  number  of  cases  of  cancer  of  the  pelvic  organs,  and 
where  scarcely  a  week  passes  without  the  presentation  in 
the  dead-house  of  some  degree  of  hydronephrosis  from  this 
cause,  yet  that  none  of  the  present  surgeons  remember  to 
have  detected  an  abdominal  swelling  of  this  nature  during 
life.  The  comparative  rapidity  of  malignant  disease,  and 
the  fact  that  both  sides  are  so  often  involved,  does  not 
give  the  opportunity  for  extreme  expansion  which  is 
found  with  more  chronic  conditions,  and  where  one  kidney 
is  left  to  perform  the  function  of  both.  Displacements, 
also,  of  the  uterus  may  cause  obstruction  of  the  ureters  and 
accumulation  in  the  kidneys,  though  perhaps  not  enough 
to  give  rise  to  tumours  tangible  clinically.  Retroflexion 
of  the  uterus  has  been  shown  to  bend  and  so  obstruct  the 
ureters  as  they  pass  by  its  side,  and  prolapse  to  displace 
the  bladder  and  compress  the  uretral  exits. 

The  obstruction  which  gives  rise  to  hydronephrosis 
is,  as  already  stated,  usually  incomplete.  Instances  are 
known  in  which  the  pelvis  of  the  kidney  has  been  without 
exit  from  the  first,  and  the  child  born  with  hydronephrotic 
distension,  as  in  a  case  quoted  by  Rayer,  from  Billard  ; 

3  H  2 
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but  more  often  in  such  circumstances  the  kidney  is  simply 
atrophied.  Occasionally  in  older  subjects  great  dilatation 
has  been  found  to  be  due  to  a  stone,  which  after  death  at 
least  appears  completely  to  block  the  inf  undibulum  ;  but 
such  obstacles  have  necessarily  been  of  slow  formation  and 
the  stoppage  long  imperfect.  As  regards  the  course  of 
the  ureter,  a  perhaps  narrow,  but  not  impervious,  stricture 
in  connection  with  stone  is  a  more  common  cause  of  hydro- 
nephrosis than  the  impassable  lodgment  of  stone  itself. 
The  rule  is,  that  if  the  adult  kidney  become  suddenly 
and  completely  occluded,  the  consequent  dilatation  is  not 
excessive.  When  the  ureter  is  stopped  two  processes 
ensue — dilatation  and  atrophy ;  when  the  stoppage  is  in- 
complete the  former  predominates,  when  complete  the 
latter.  The  urine  is  secreted  with  so  little  force  that  the 
point  of  accumulation  is  soon  reached  which  puts  an  end 
to  it.  The  gland  will  now  secrete  only  as  much  as 
is  removed  by  absorption  and  leakage.  The  absorption 
is  insignificant ;  if  there  be  no  leakage  the  secretion  will 
be  virtually  at  an  end,  and  the  organ  become  effete  from 
disuse :  if  there  be  leakage  the  secretion  will  go  on 
pari  passu,  the  activity  of  the  gland  be  maintained,  and 
with  it  a  slight  but  constant  pressure  upon  the  cavity. 
Reviewing  the  causes  of  hydronephrosis — meaning  by  this 
dilatation  enough  to  be  palpable  during  life — it  is  clear 
that  the  majority  involve  only  partial  or  intermitting 
stoppage:  stricture  rather  than  obliteration,  injuries  caused 
by  stones  more  often  than  their  impassable  fixture,  valvular 
entrances  and  exits,  obliquities,  twists,  and  external  pres- 
sure, whether  by  arteries  or  growths. 

Given  the  required  obstruction — necessarily  incomplete, 
should  both  sides  be  involved,  as  death  by  suppression 
would  prevent  any  chronic  changes — and  a  sufficiency  of 
secreting  tissue,  distension,  and  dilatation  of  the  pelvis  may 
ensue  which,  according  to  its  contents,  is  hydro-  or  pyo- 
nephrosis. Pyonephrosis  is  hydronephrosis  plus  pyelitis. 
The  mammillary  processes  are  replaced  by  depressions,  and 
the  cones  by  excavations,  which  increase  until  they  are 
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separated  from  each  other  only  by  plates  of  condensed 
fibrous  tissue,  while  the  contact  of  the  pelvic  membrane 
with  the  capsule  is  prevented  possibly  only  by  remnants 
of   renal  tissue,  scarcely  recognisable  except  with  the 


Section  of  a  kidney  dilated  in  consequence  of  the  impaction  of 
calculi.  The  expansion  of  the  infundibulum  and  calyces,  the 
latter  of  which  open  like  diverticula  into  the  pelvis,  is  well 
shown.  The  calculi,  which  were  of  uric  acid,  have  not  been 
preserved.    (From  a  preparation  at  the  London  Hospital.) 


microscope.  As  the  swelling  increases  it  loses  more  and 
more  of  its  renal  character,  retaining,  however,  in  most 
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A  kidney  which  has  become  converted  into  a  delicate  translucent 
cyst,  nothing  apparently  remaining  but  the  capsule,  the  pelvic 
lining,  and  some  septa,  which  indicate  the  original  structure  of 
the  organ.  The  ureter  hangs  down  similarly  stretched  and 
attenuated.  The  kidney  is  but  little  enlarged  externally,  how- 
ever extended  within.  There  is  no  record  of  the  nature  of  the 
obstruction — it  may  have  been  stone.  (From  a  preparation  at 
the  Middlesex  Hospital.) 
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cases  something  of  the  renal  outline,  and  still  having 
abbreviated  partitions,  or  radial  folds  on  its  inner  sur- 
face. 

The  organ  in  extreme  cases  will  expand  into  a  thin  ovoid 
cyst  which,  as  far  as  regards  the  outside,  is  to  be  recog- 
nised as  renal  only  by  its  relations  to  the  ureter  and  the 
colon,  which  latter  is  usually  inseparable  from  its  surface. 
If  the  inside  of  such  a  cyst  be  examined,  it  is  possible  that 
all  septa  may  have  disappeared,  but  a  record  of  the  renal 
structure  be  still  preserved  in  a  peculiar  delineation,  for 
it  may  be  little  more,  which  marks  the  places  where  the 
mammillary  processes  pierced  the  pelvic  membrane.  The 
lining  of  the  cyst  may  present  an  arrangement  of  round 
holes  which  look  as  if  they  had  been  punched,  through 
which  protrude  thin  laminse,  which  are  the  attenu- 
ated and  extended  cones.  The  effect  is  that  of  a 
'  slashed  doublet,'  the  lining  showing  through  the  cuts. 
The  dimensions  of  such  a  cyst  may  be  great,  or  even  gi- 
gantic. In  a  boy  of  eight  at  the  Hospital  for  Sick  Children, 
the  longer  and  shorter  diameter  of  an  ovoid  cyst  of  this 
nature  were  nine  and  eight  inches,  and  its  contents  eighty- 
three  ounces.  This,  though  large  for  so  small  a  subject, 
is  enormously  exceeded  in  the  adult.  I  have  elsewhere 
(p.  743)  referred  to  a  largely  dilated  kidney,  which  had 
given  lodgment  to  an  accumulation  of  colloid  material ; 
the  kidney,  which  still  retained  its  shape,  measured  eleven 
inches  by  six,  and  far  larger  examples  could  be  cited,  the 
only  limit  being  the  capacity  of  the  trunk.  The  largest 
instance  on  record  is  probably  one  which  I  have  already 
referred  to,  and  which  has  been  quoted  by  Dr.  Roberts, 
from  the  report  of  Mr.  Glass  in  the  6  Philosophical  Trans- 
actions '  for  1747.  A  woman,  who  had  been  dropsical 
from  birth,  died  at  the  age  of  twenty-two ;  her  belly  then 
had  a  circumference  of  six  feet  four  inches,  and  measured 
four  feet  and  half-an-inch  from  the  ensiform  cartilage  to 
the  pubes.  The  swelling  was  produced  by  a  cyst,  which 
represented  the  right  kidney,  and  held  thirty  gallons 
all  but  a  pint  of  liquid,  limpid  as  urine,  but  lightly 
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tinged  of  a  coffee  colour.  The  ureter  opened  into  this 
cyst  without  recognised  obstruction. 

The  distension  of  hydronephrosis  is  usually  general  to 
the  pelvis,  but  instances  occur  in  which  it  is  limited  to  a 
portion  of  its  wall,  and  others  in  which  a  cyst  from  the 
outside  has  become  connected  with  the  renal  cavity.  As 
an  instance  of  partial  or  local  dilatation  there  is  a  prepa- 
ration at  St.  George's  Hospital,  which  exhibits  a  great 
expansion,  limited  to  the  top  of  the  ureter  and  its  funnel- 
shaped  entrance,  the  pelvis  itself  being  elsewhere  but  little 
affected.  This  superadded  cavity,  which  may  have  held 
half-a-pint,  stretches  inwards  from  the  kidney,  and  must 
have  extended  during  life  across  the  vertebral  column. 

The  contents  of  the  cavities  which  have  been  described 
are  watery  or  purulent,  as  their  names  imply.  Within 
the  term  hydronephrosis  there  is  a  considerable  variety. 
If  the  dilatation,  as  often  in  double  hydronephrosis,  be 
common  to  all  the  urinary  cavities,  their  contents  will  be 
urine,  little  changed,  save  that  the  specific  gravity  may  be 
low,  as  with  urine  secreted  against  pressure,  and  it  may 
have  become  ammoniacal.  In  Dr.  Little's  case,  where  both 
kidneys  were  distended  from  a  congenital  obstruction 
below  the  bladder,  the  fluid  withdrawn  by  tapping  had  an 
urinous  smell,  and  contained  urea  and  uric  acid,  but  had  a 
specific  gravity  of  only  1004.  It  is  sufficiently  obvious 
that  when  hydronephrosis  depends  upon  stoppage  below 
the  bladder,  as  in  most  cases  of  congenital  origin,  the 
collected  fluid  is  necessarily  urinous,  since  it  contains  the 
whole  renal  secretion.  When  the  dilatation  is  of  one  kidney 
only,  the  destruction  or  metamorphosis  of  the  organ  may 
be  carried  further  than  is  consistent  with  life  where  both 
are  involved  ;  but  even  in  the  most  extreme  of  these  cases, 
if  the  cyst  be  actually  a  dilatation  of  the  kidney,  the 
fluid  gives  evidence  of  urinary  constituents,  unless  much 
changed  by  decomposition,  or  replaced  by  suppuration  or 
colloid.  The  fluid  found  in  unilateral  dilatation  is  usually 
clear,  either  aqueous  or  albuminous,  urinous  in  appear- 
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ance  and  smell,  and  giving  evidence  of  urea  and  uric  acid 
to  chemical  tests.  It  lias  sometimes  been  dark  in  colour, 
probably  from  blood  ;  the  liquid  in  Mr.  Glass's  case  was 
limpid  as  urine,  but  of  a  coffee  colour.  In  other  cases  it 
has  been  ammoniacal  and  offensive.  In  Dr.  Hillier's  case 
the  fluid  withdrawn  from  the  cyst  during  life  was  foetid, 
highly  albuminous,  and  contained  urea ;  that  removed 
after  death  was  clear,  pale,  urinous  in  smell :  it  contained 
a  mere  trace  of  albumen,  and  had  a  specific  gravity  of 
1002. 1  Mr.  Cooper  Eose  has  described  a  case  of  hydro- 
nephrosis which  was  tapped,  with  the  result  of  a  permanent 
fistula  and  the  habitual  issue2  of  a  foetid  discharge,  in 
which  none  of  the  elements  of  urine  could  be  detected.  In 
Mr.  Caesar  Hawkins's  case,  elsewhere  referred  to  (p.  859), 
where  the  cyst  was  virtually  external  to  the  kidney, 
however  closely  connected  with  it,  the  absence  of  special 
urinary  constituents  was  ascertained  by  Dr.  Prout ;  and 
it  may,  perhaps,  generally  be  inferred  that  if  aqueous 
or  simply  serous  fluid,  not  obviously  putrid,  be  found  to 
be  free  from  urea,  it  is  not  from  a  hydronephrosis.  If  the 
cavit}^  be  altered  by  suppuration,  the  contents  may  be 
either  such  as  have  been  described,  more  or  less  mingled 
with  pus,  or  may  be  simply  purulent,  the  pus  possibly  not 
differing  appreciably  from  pus  formed  in  other  situations. 
A  truly  hydronephrotie  cavity  may  become  filled  with  a 
gelatinous  material,  having  all  the  characters  of  colloid 
cancer,  as  in  the  case  already  referred  to,  and  in  another 
of  the  same  kind  which  has  since  been  published  by 
Damreicher.  Cholesterine  has  been  found  in  the  fluid  of 
hydronephrosis.3 

The  symptoms  of  hydronephrosis,  when  it  is  congeni-  Symptoms 
tal  and  double,  are — to  place  them  in  the  order  in  which  hydrone- 
they  present  themselves — possibly  difficult   labour,  ab-  Phrosis- 
dominal  tumour,  absence  of  urine,  and  death,  unless  the 

1  Med.-Chir.  Trans,  vols,  xviii.  and  Hi. 

2  Ibid.  vol.  li. 

3  Dr.  Coghill,  Edin.  Med.  Jouru.  Feb.  1875,  p.  747. 
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urethra  can  be  made  pervious  within  perhaps  two  days  of 
birth.  If  the  obstruction  be  incomplete,  in  which  case  it 
may  long  escape  notice,  the  disease  may  not  cause  death 
until  much  later.  Instances  have  been  published  by 
Broadbent,  Faber,  and  Little,  in  which  distension  of  both 
kidneys  with  their  ducts,  of  congenital  origin,  proved  fatal 
at  the  ages  respectively  of  three  months,  and  years. 
The  case  fatal  at  the  age  of  was  so  suddenly,  after  a 
fall ;  with  that  at  6^  death  was  preceded  by  convulsions 
and  coma.  The  chief  symptom  in  all  was  abdominal 
swelling ;  one  which  was  subsequently  tapped  was  at  first 
thought  to  be  ascites. 

When  hydronephrosis  presents  itself  later,  its  course  is 
ruled  by  that  of  the  disease  upon  which  it  is  dependent ;  if 
unremoved  or  irremovable  stone  in  the  bladder,  it  is  early 
fatal ;  if  on  diabetes  insipidus,  it  but  little  interferes  with 
life.  When  double  hydronephrosis  ensues  as  the  result 
of  calculi  in  both  kidneys,  as  in  a  case  recorded  by  Rayer, 
or  of  obstruction  in  both  ureters,  as  is  not  uncommon, 
death  may  occur  by  uraemia,  with  or  without  total  suppres- 
sion of  urine.  In  a  case  published  by  Dr.  Roberts,  in 
which  one  ureter  was  compressed  by  a  branch  of  the 
renal  artery,  the  other  narrowed  by  an  old  stricture,  death 
was  preceded  by  sixty  hours  of  suppression.  It  is  not 
necessary  to  describe  the  swellings  of  double  hydrone- 
phrosis, save  as  cysts  in  the  renal  positions  and  with  renal 
characters  which  have  been  sufficiently  dwelt  upon  in  the 
general  consideration  of  renal  tumours.  Double  tumours 
seldom  attain  the  dimensions  of  single  dilatation ;  they 
are  often  of  unequal  size  ;  one  often  evident  during  life, 
the  other  not  so.  In  one  of  Rayer's  cases  the  right  kid- 
ney formed  a  sac  eight  inches  by  five,  the  left  a  small 
membranous  sac  not  discoverable  until  after  death.  In 
others,  particularly  where  the  obstruction  has  been  in 
the  urethra,  both  have  been  voluminous.  The  more  or 
less  persistent  swellings  of  double,  as  of  single  hydro- 
nephrosis (excluding,  that  is  to  say,  distensions  like  those 
of  diabetes  insipidus,  which  are  habitually  relieved  with 
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micturition),  so  frequently  intermit,  either  spontaneously 
or  under  pressure  or  friction,  as  to  be  importantly  charac- 
terised by  their  thus  becoming  relieved  by  urinary  dis- 
charge.   Out  of  the  sixty-nine  cases  of  hydro-  and  pyo-  Intermis- 
nephrosis,  upon  which  this  account  is  chiefly  based,  sub-  hydro- 
sidence  of  the  tumour  occurred  spontaneously  in  twelve  nephrotic 
cases,  under  friction  in  two.    In  one  of  the  instances  the    Me  ngS' 
discharge  was  by  the  rectum,  in  the  rest  ascertainably  or 
presumably  by  the  urinary  channels.    This  occurrence  is 
more  frequent  with  hydro-  than  with  pyonephrosis  ;  in 
the  cases  of  the  latter  it  took  place  but  once.    It  is  rela- 
tively more  frequent  with  double  than  with  single  hydro- 
nephrosis ;  among  the  sixteen  cases  of  double  hydro-ne- 
phrosis  this  phenomenon  presented  itself  either  once  or 
repeatedly  in  six  patients  ;  among  the  forty-three  of  single 
hydronephrosis  it  occurred  in  seven.    This  habit  of  renal 
accumulation,  to  which  especial  attention  has  been  drawn 
by  Mr.  Morris  in  the  paper  already  referred  to,  is  ob- 
viously to  be  associated  with  the  incompleteness  of  the 
stoppage  which  usually  gives  rise  to  the  disorder. 

To  revert  to  double  hydronephrosis,  the  general  symp- 
toms, apart  from  the  swellings,  are  various  ;  and,  excepting 
the  forms  of  ursemia  and  constipation  from  pressure  on  the 
descending  colon,  may  be  called  accidental.  Febrile  dis- 
turbances, or  signs  of  prostration  described  as  febrile,  have 
been  noted  in  some  cases ;  in  others  the  more  definite 
results  of  ursemia,  vomiting,  convulsion,  and  coma.  Pain 
in  the  back  and  other  immediate  signs  of  urinary  dis- 
turbance sometimes  present  themselves,  and  also  thirst 
and  frequency  of  micturition,  as  the  results  of  the  state  of 
renal  secretion  which  belongs  to  the  dilated  condition  of 
the  glands.  The  urine  when  it  finds  exit  is  usually  pale,  Urine  with 
copious,  of  low  specific  gravity,  and  often  with  a  trace  of  £jp££sis 
albumen.  It  has  been  found  to  contain  blood  and  epi- 
thelium of  pelvic  characters.  It  is  liable  to  occasional 
suppression  and  sudden,  often  large,  increase  from  the 
overcoming  of  an  uretral  obstruction. 

It  is  not  necessary  to  refer  to  the  urine  of  single  hydro- 
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nephrosis,  which,  except  at  the  times  of  intermittent  dis- 
charge should  these  occur,  is  solely  supplied  by  the  un- 
dilated  kidney,  and  is  healthy  if  this  be  so.  It  may  be 
albuminous,  bloody,  or  purulent,  as  the  result  of  disease 
in  the  practically  solitary  organ. 

When  hydronephrosis  is  limited  to  one  kidney,  the 
cystic  transformation  of  the  organ  and  consequent  abdo- 
minal swelling  may  be  greater,  as  already  stated,  than  is 
consistent  with  life  where  both  are  involved.  The  greatest 
on  record  is  Mr.  Glass's,  already  referred  to,  where  the 
abdomen  measured  six  feet  four  inches  in  circumference, 
the  cyst  held  thirty  gallons,  the  heart  was  pushed  up  to 
the  clavicle,  and  the  lungs  reduced  by  compression  to 
the  size  of  those  of  a  new-born  child.  The  patient  was 
described  as  a  tall,  well-proportioned  woman.  She  died 
at  the  age  of  twenty-two.  Smaller,  but  still  considerable, 
degrees  of  abdominal  swelling  from  single  hydronephrosis 
are  matters  of  familiar  experience ;  and  in  many  cases 
have  involved  both  sides  of  the  abdomen.  I  estimate  that, 
in  about  one-fourth  of  the  cases  of  single  hydronephrosis, 
the  swelling,  as  observed  during  life,  has  ceased  to  be  limited 
to  the  lateral  half  of  the  body,  while,  in  perhaps  a  third 
of  these,  it  has  come  to  occupy  the  greater  part  of  the  belly. 
When  the  cyst  has  transgressed  the  limits  characteristic 
of  renal  tumours,  the  dilatation  has  become  great,  the  walls 
attenuated,  and  the  fluidity  of  the  contents  obvious.  In 
these  circumstances  it  has  been  mistaken  for  ascites,  and 
often  for  ovarian  dropsy.  In  Dr.  Hillier's  1  case  at  the 
Hospital  for  Sick  Children,  the  swelling  was  at  first 
thought  to  be  of  this  nature,  so  large,  so  symmetrical  was 
it,  and  so  superficially  did  it  fluctuate  ;  its  nature  was 
first  suggested  by  the  character  of  the  fluid  withdrawn, 
which,  though  albuminous,  was  urinous  in  smell,  and  con- 
tained urea  and  uric  acid.  The  ovarian  error  is  more 
frequent  and  more  important.  I  have  before  me  records 
of  seventeen  cases  of  single  hydronephrosis  in  females : 
in  eight  of  these  the  tumour  was  thought  to  be  ovarian, 

1  Med-Chir.  Trans,  vols,  xlviii.  and  lii. 
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in  five  ovariotomy  was  proposed,  and  in  four  attempted.1 
To  refer  to  pyonephrosis  in  this  connection,  though  some- 
what out  of  order,  this  error  of  diagnosis  is  somewhat 
less  frequent:  with  five  female  subjects  it  occurred  but 
twice.2  When  once  such  a  mistake  is  recognised  as  one 
to  be  guarded  against  it  should  cease  to  be  possible.  The 
depression  of  the  uterus  with  the  renal  cyst,  as  compared 
with  its  elevation  with  the  ovarian,  should  suggest  further 
inquiry,  part  of  which  should  be  by  puncture  and  examin- 
ation of  the  fluid  for  urinary  constituents.  A  renal  in- 
dication second  to  none  in  reliability,  but  not  always  pre- 
sent, is  the  abrupt  variation  of  the  tumour  in  size  with  or 
without  noticeable  discharge  with  the  urine.  But  I  need 
not  recapitulate  the  distinctions  elsewhere  stated  between 
renal  and  ovarian  tumours.  Another  error  of  diagnosis 
has  occurred  in  the  mistaking  of  a  right  hydronephrosis 

for  hydatid  of  the  liver,  and  the  tumour  in  this  belief3  for  hydatid 

•   •  •  of"  liver 

been  repeatedly  tapped  and  injected  with  iodine.  The 
distinctions  between  hepatic  and  renal  tumours  have  like 
wise  found  mention  elsewhere. 

One  of  the  most  important  characters  of  renal  dilata- 
tions, wmether  hydro-  or  pyonephrotic,  is  intermission  by 
discharge  into  the  urine,  whether  spontaneously  or  under 
pressure  or  friction.  It  has  been  already  shown  that 
these  expansions  usually  result  from  incomplete  closures ; 
the  consequence  is,  that  when  a  certain  degree  of  fulness 
and  of  tension  is  attained,  or  a  valvular  obstruction  is  so 
stretched  as  no  longer  to  act,  there  is  an  escape,  partial  or 
complete,  of  the  accumulation.  The  addition  to  the  urine 
in  these  circumstances  may  attract  notice,  as  imparting 
to  it  some  unusual  character  ;  but  more  often  a  simple 
increase  is  observed,  or  the  urinary  change  wholly  eludes 
observation.  The  intermitting  habit  of  these  tumours 
has  already  been  noticed  in  connection  with  double  hydro- 

1  I  need  make  no  individual  reference  to  these,  as  most  of  them  are  referred 
to  in  Mr.  Morris's  paper,  my  obligation  to  which  I  have  already  acknowledged. 
See  Med.-Chir.  Trans,  vol.  lix. 

2  Cooper  .Rose,  Med.-Chir.  Trans,  vol.  li.  p.  167. 

3  Dr.  Farre,  Lancet,  1861,  vol.  n.  p.  472. 
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nephrosis.  The  accumulation  of  hydronephrosis  when  on 
the  left  side  has  been  known,  like  accumulations  of  pus, 
to  enter  the  descending  colon,  and  thus  escape  by  the 
rectum.1 

Slightly  to  sketch  the  remaining  symptoms  of  single 
hydronephrosis,  it  is  first  to  be  noted  that,  so  long  as  the 
other  kidney  be  healthy,  there  may  be  none  apart  from 
the  tumefaction,  and  this  may  not  be  such  as  to  attract 
notice.  There  is  at  St.  George's  Hospital  a  kidney  dilated,  as 
the  result  of  stone,  into  a  cyst,  which  must  have  held  nearly 
a  gallon,  and  reached  from  the  pelvis  to  the  diaphragm. 
This  was  taken  from  the  body  of  an  aged  clergyman,  of 
whom  it  was  said  that  he  had  never  had  a  day's  illness, 
nor  any  symptom  to  draw  attention  to  the  tumour,  until 
two  or  three  days  before  his  death.  He  had  been  a  great 
walker,  and  was  well  known  in  his  neighbourhood  by  a 
peculiarity  of  gait,  as  if  from  spinal  curvature. 

The  symptoms  which  in  other  cases  have  presented 
themselves  have  been  occasionally,  but  rarely,  pain  in  the 
lumbar  region  and  retraction  of  the  testicle  as  if  from 
stone,  though  no  stone  was  present.  The  more  serious 
results  of  uraamia  do  not  occur  so  long  as  the  other  kidney 
is  healthy,  though  repeated  vomiting,  whether  arising  in 
this  or  otherwise,  has  been  known,  as  also  has  an  urinous 
smell  from  the  skin,  the  result  of  absorption  from  the  cyst 
and  cutaneous  excretion.  Hydronephrosis  may  cause 
death  by  discharge  through  the  bowel,  as  in  a  case  already 
referred  to,  or  b}r  rupture  into  the  peritoneum,  with  conse- 
quent peritonitis  and  collapse.2  But  the  greatest  dangers 
which  hydronephrosis  entails  are  in  the  surgical  pro- 
cedures which  it  suggests,  chiefly  by  its  deceptive  resem- 
blance to  ovarian  disease.  In  the  collection  of  cases  I 
have  referred  to  are  four  in  which  death  was  caused  by 
attempted  ovariotomy;  four  in  which  it  followed  upon 
tapping,  which,  in  two  instances,  v^as  performed  in  the 
belief  that  the  cyst  was  ovarian. 


1  Gintrac,  Sydenham  Society's  Retrospect,  1867  and  1868,  p.  175. 

2  Mr.  J.  Thompson,  Path.  Trans,  vol.  xiii.  p.  128. 
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If  hydronephrosis  of  one  kidney  be  accompanied  with 
disease  of  the  other,1  as  in  an  instance  in  which  the 
dilatation  on  one  side,  the  result  of  calculus,  was  conjoined 
with  obstruction  by  calculus  of  the  opposite  ureter,  fatal 
suppression  of  urine  may  ensue;  but  that  the  disease  is 
not  one  of  rapid  or  large  mortality  is  evident  from  the 
fact  that  about  one-third  of  the  patients  that  present 
themselves  die  of  causes  unconnected  with  it.  The 
annexed  abstract  gives  the  causes  of  death  in  twenty-eight 
cases  in  which  they  were  explicitly  stated. 

Causes  of  Death  in  twenty-eight  cases  of  Single  Hydronephrosis. 


Imperforate  anus     .........  1 

Suppression  of  urine       ........  1 

Uraemia  ...........  1 

Vomiting        ..........  1 

Diarrhoea  ,       .     ...  1 

Wasting   .       .       .  1 

Dyspnoea,  &c,  from  pressure  of  cyst       .....  1 

Peritonitis  from  perforation  of  cyst  ......  1 

Discharge  of  cyst  into  rectum  .......  1 

Attempted  ovariotomy     ........  4 

Results  of  tapping  .........  4 

Suppuration  in  kidney  after  operation  in  bladder      ...  1 

Accidental  injury  unconnected  with  renal  state        ...  3 

Disease  unconnected  with  renal  state   7 


28 

The  range  of  duration  of  single  hydronephrosis  is,  Duration, 
as  must  have  been  already  inferred,  nearly  as  wide  as 
that  of  human  life.  Of  eight  cases  in  which  the  disorder 
was  apparently  congenital,  death  occurred  at  birth  in  one  ; 
during  the  first  year  in  four ;  in  one  at  the  age  of  eight ; 
in  one  at  twenty-two  ;  in  one  at  thirty-two.  Of  twelve 
cases  in  which  the  disorder  was  acquired  subsequent  to 
birth,  the  time  between  the  first  recorded  symptom  and 
death,  often  an  obviously  insufficient  expression  of  the 
duration  of  the  disease,  was  in  one  case  6  a  few  days  ; 5  in 
two  a  year ;  in  four  between  one  year  and  four  years  ; 
in  two  between  four  years  and  ten ;  in  one  6  many  '  years  ; 
in  one  thirty- two  years  ;  in  one  forty-two  years. 

1  Rayer,  vol.  iii.  p.  490. 
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Pyone-  Pyonephrosis  is  dilatation  plus  inflammation  of  the 

pelvis;  hydronephrosis,  dilatation  without  inflammation. 
The  dilatation  may  come  first,  and  the  inflammation  after- 
wards, as  in  the  ordinary  occurrence  of  a  hydronephrotic 
cavity  becoming  the  seat  of  suppuration,  either  as  the 
result  of  tapping  or  spontaneously,  in  which  case  hydro- 
nephrosis and  pyonephrosis  are  but  the  earlier  and  later 
stages  of  the  same  disease.  Or  the  inflammation  may 
precede  or  accompany  the  dilatation,  as  when  a  stone 
sets  up  pyelitis,  and  subsequently,  or  at  the  same  time, 
obstructs  the  exit.  In  this  case  we  have  pyonephrosis 
ab  initio,  independently  of  hydronephrosis. 

The  symptoms  of  pyonephrosis  are  more  urgent,  its 
course  more  rapid,  and  death  more  often  its  direct  result, 
than  is  the  case  with  hydronephrosis.  It  is  due  in  a  larger 
proportion  of  cases  to  calculus  (see  p.  819),  a  loose  body 
within  the  urinary  cavity  being  suited  to  cause  irritation 
as  well  as  obstruction.  • 

With  pyonephrosis  the  symptoms  of  suppuration, 
whether,  with  the  discharge  of  pus  or  of  its  retention,  are 
superadded  to  those  of  hydronephrosis.  Lardaceous  disease 
is  common  as  a  result  of  the  chronic  discharge,  while  in 
other  cases  the  patients  have  become  hectic  and  sunk 
without  this  adjunct.  In  other  instances  there  have  been 
rigors,  with  the  intermittent  fever  of  septic  or  purulent 
absorption,  not,  however,  going  so  far  as  the  establish- 
ment of  pyaemia  or  secondary  abscesses.  The  suppura- 
tive process  sometimes  extends  beyond  the  kidney  and 
penetrates  the  bowel,  usually  the  descending  colon,  the 
affected  kidney  being  the  left ;  and  it  has  been  known 
to  extend  backwards  and  cause  erosion  of  the  spine, 
as  in  an  instance  within  my  own  experience,  where  a 
large  collection  of  pus  in  connection  with  a  calculus 
was  in  contact  with  the  denuded  transverse  processes 
of  the  second  and  third  lumbar  vertebrse.  No  para- 
plegic symptoms  were  noted,  but  it  was  obvious  that, 
with  a  little  further  extension  the  cord  would  have 
been  involved.    Further  particulars  as  to  the  extension  of 
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suppuration  of  renal  origin  will  be  found  in  the  chapter  on 
6  Perinephritis.' 

In  treating  hydronephrosis  it  is  necessary  to  bear  in  Treatment 
mind  its  slow  progress  and  small  mortality.    Produced,  as  °nd  p^o- 
the  secretion  is,  with  less  force  than  that  of  ovarian  cysts,  nephrosis, 
it  is  more  easily  arrested  by  the  pressure  it  naturally 
encounters ;  the  tendency  to  increase  is  smaller,  and  the 
need  for  interference  less  imperative.    The  spontaneous  Pressure, 
occurrence  of  discharge  by  the  ureter  so  frequently  noted, 
and  the  almost  invariable  fact  that  with  hydronephrosis 
this  channel  is  only  imperfectly  closed,  afford  much  en- 
couragement to  the  use  of  friction  and  pressure.    As  long 
ago  as  the  year  1837,1  it  was  put  on  record  that  a  tumour 
in  the  abdomen  of  an  infant,  afterwards  found  to  have 
been  formed  chiefly  by  a  great  dilatation  of  the  ureter, 
altered  in  size  when  rubbed,  the  bladder  at  the  same  time 
swelling  under  the  hand. 

Dr.  Broadbent 2  related  at  the  Pathological  Society  the 
case  of  a  large  double  hydronephrosis  of  congenital  origin 
which  completely  subsided,  with  profuse  discharge  of  urine, 
under  friction  with  the  ointment  of  iodide  of  potassium, 
and  judiciously  infers  that  the  result  was  due  rather  to 
the  friction  than  the  ointment.  Dr.  Roberts  completely 
emptied  an  unilateral  cyst  of  this  nature  in  a  child  by 
diligent  manipulation  every  other  morning  with  a  lubri- 
cating ointment ;  and  it  is  an  obvicus  suggestion  that 
re-accumulation  might  be  prevented  by  a  suitable  pad 
secured  by  a  bandage  or  truss.  When  the  cyst  has  become 
so  large,  as  in  Mr.  Glass's  case,  as  to  encroach  upon  the 
organs  of  respiration,  or  otherwise  cause  dangerous  pres- 
sure, or,  as  in  one  recorded  by  Mr.  Thompson,  to  be  painful  Tapping, 
when  distended,  it  may  be  necessary  to  drawT  off  the  fluid. 
Most  of  the  cases  in  which  this  has  been  done  have  been 
anterior  to  the  aspirator,  and  the  results  less  satisfactory 
than  would  probably  now  be  the  case.    I  have  before  me 

1  Mr.  Thurnam,  Loncl.  Med.  Gaz.  vol.  xx.  (1837)  p.  717.     Quoted  by 
Mr.  Morris,  Med.-Chir.  Trans,  vol.  lix. 

2  Path.  Trans,  vol.  xvi.  p.  164. 
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the  particulars  of  fourteen  cases  in  which  a  renal  cyst, 
holding  an  aqueous  or  purulent  fluid,  was  tapped  once  or 
repeatedly :  in  six  a  fatal  result  was  immediately  due  to 
this  operation,  in  four  by  way  of  escape  and  peritonitis  ; 
in  one  case  death  occurred  only  after  fifteen'  years  dis- 
charge through  a  fistulous  opening  thus  established ;  in 
seven,  the  operation  was  unattended  with  injurious  results. 
Tapping  was  executed  often  on  a  false  hypothesis  :  in  one 
instance,  as  was  supposed,  for  ascites ;  in  one  for  hydatid 
of  the  liver  ;  in  four  for  ovarian  disease.  I  presume,  how- 
ever, that,  when  the  organic  site  of  the  disease  is  clear, 
the  ureter  closed,  and  the  accumulation  purulent,  it  would 
be  right  to  relieve  it  from  the  loin,  notwithstanding 
the  results  which  have  attended  abdominal  tapping.  The 
proper  course  would  probably  be  to  aspirate  from  behind, 
post-peritoneally,  after  having  found  the  matter  by  tenta- 
tive puncture  with  a  capillary  tube.  Dr.  Coghill  tapped  1 
a  hydronephrotic  cyst  from  the  loin  behind  the  peritoneum, 
with  the  discharge  of  over  four  pints  of  aqueous  fluid* 
The  patient,  as  I  learn  from  Dr.  Coghill,  was  apparently 
cured  by  the  operation,  for  she  is  now  (1882)  alive  and 
well. 

I  may  subjoin  an  interesting  case  of  hydronephrosis, 
the  result  of  an  injury,  in  which  aspiration  was  success- 
fully employed  by  Mr.  Croft.2 

A  boy,  twelve  years  of  age,  while  jumping  over  another  boy's 
back,  fell  and  hurt  his  left  side  and  loin.  This  was  followed  by 
pain  in  the  left  side,  and  hematuria,  at  first  to  port-wine  colour, 
which  lasted  five  days.  Forty-nine  days  after  the  accident  a 
fluctuating  swelling  was  found  in  the  left  lumbar  and  hypo- 
chondriac regions,  which  quickly  extended  into  the  epigastric. 
This  was  tapped  with  the  aspirator,  near  the  tip  of  the  eleventh 
rib,  and  seventy-nine  ounces  of  urinous  fluid  withdrawn. 

In  eight  days  the  operation  was  repeated,  with  the  removal 
of  thirty-eight  ounces  of  similar  liquid.  During  the  following 
three  months  the  puncture  was  repeated  six  times,  never  less 

*  Edin.  Med.  Journ.  Feb.  187-),  p.  747. 
2  Clin,  Son.  Trans,  vol.  xiv.  p.  107. 
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than  three  pints,  or  more  than  fonr,  being  drawn  off.  On  the  last 
occasion  the  fluid  contained  a  large  quantity  of  albumen,  whereas 
at  first  there  had  been  only  a  trace.  After  this  there  was  no  re- 
accumulation,  and  the  cure  was  complete.  Mr.  Croft  suggests 
that  the  original  lesion  was  of  the  pelvis  of  the  kidney  and  the 
stoppage  of  its  exit,  the  result  of  adhesive  inflammation.  It 
would  seem  probable,  from  the  profuse  and  continued  haemor- 
rhage, that  the  kidney  was  torn  in  addition,  and  it  may  be  at  least 
doubtful  whether  the  obstrnction  was  by  adhesion  or  by  clot. 

The  question  next  arises  as  to  excision  of  the  cyst,  Excision 
whether  hydro-  or  pyonephrotic.  This  has  been  per-  cyst" 
formed  in  a  considerable  number  of  cases,  some  of  which 
were  known  to  be  renal,  many  supposed  to  be  ovarian. 
We  are  indebted  to  Mr.  Barker 1  for  valuable  tabular  state- 
ments, which  represent  the  published  experience  on  this 
subject  up  to  March  1881.  Mr.  Barker  has  collected  four- 
teen instances  in  which  renal  cysts  or  dilatations  have 
been  removed :  eight  by  abdominal  section,  with  five 
deaths,  and  three  recoveries;  six  from  the  loin,  with  four 
deaths  and  two  recoveries.2  In  five  of  the  cases  of  ab- 
dominal section  the  tumour  was  thought  to  be  ovarian ; 
three  cases  were  operated  on  knowingly  as  hydrone- 
phrosis, all  by  abdominal  section,  with  one  death ;  three 
were  operated  on  knowingly  as  pyonephrosis,  all  by 
lumbar  section,  with  two  deaths.  Thus  it  would  appear, 
so  far,  that  the  mortality  attending  the  removal  of  dia- 
gnosed renal  cysts  is  fifty  per  cent.  The  condition  found 
in  the  fourteen  cases  referred  to  was  described  as  hydro- 
nephrosis in  three,  with  one  of  which  sarcoma  w7as  con- 
joined;  as  pyonephrosis  in  two.  There  were  seven  in  which 
dilatation  and  sacculation  were  found,  but  which  cannot 
be  definitely  ascribed  to  one  category  or  the  other,  though 
it  is  probable,  from  the  frequency  of  calculus  among  them 
that  most  would  have  fallen  under  the  description  of  pyo- 
nephrosis. Four  cases  were  of  renal  cysts  of  uncertain 
character. 

1  Med.-Chir.  Trans,  vols,  lxiii.  and  lxiv. 

2  See  cases  by  Czerny,  Thornton,  Conper,  Barker,  and  Lange.    See  paper 
by  Barker,  Med.-Chir.  Trans,  vol.  lxiv. 
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As  might  be  expected  the  excision  of  renal  cysts  pre- 
sents itself  as  more  successful  when  performed  intentionally 
than  b}'  mistake  ;  but,  in  any  circumstances,  the  operation 
involves  too  much  risk  to  be  recommended  unless  more 
than  ordinary  danger  be  involved  in  the  progress  of  the 
disease.  Hydronephrosis,  chronic  and  comparatively 
harmless  as  it  is,  can  scarcely  justify  such  hazards  as  are 
properly  incurred  in  dealing  with  an  ovarian  cyst ;  and  as 
compared  with  ovariotomy,  it  is  probable  that  the  dangers 
of  removing  a  large  renal  cyst  through  the  abdomen  will 
always  be  the  greater.  But  when  the  collection  is  puru- 
lent, from  stone  or  otherwise,  danger  may  threaten,  whether 
by  exhaustion  or  extension,  which  may  warrant  the  opera- 
tion, though,  as  far  as  we  yet  know,  those  are  greater  than 
are  incurred  when  aqueous  distension  is  in  question. 

I  have  recently  been  informed  by  my  colleague,  Dr. 
Barlow,  of  a  successful  excision,  in  a  case  of  pyonephrosis 
under  his  care,  performed  by  Mr.  Cowper.  The  patient, 
a  girl  of  sixteen,  in  good  general  health,  had  lumbar 
pain,  passed  highly  purulent  urine,  with  much  frequency, 
and  displayed  a  tumour  in  the  right  renal  region,  which 
was  traversed  by  bowel.  Nephrectomy  was  performed 
through  the  loin,  with  the  removal  of  a  thin-walled  sup- 
purating cyst  which  represented  the  kidney.  There  was 
no  sign  of  tubercle  or  caseation  about  it,  nor  any  evidence 
as  to  the  cause  of  the  dilatation.  The  patient  had  per- 
fectly recovered  by  the  following  August. 
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CHAPTER  X. 
CYSTIC  DISEASE  OF  THE  KIDNEY. 

Cysts  as  closed  cavities  within  the  renal  substance  are 
sufficiently  distinct  from  the  cystiform  dilatation  of  the 
hollow  organ  to  which  the  term  hydronephrosis  is  given. 
And  it  must  be  needless  to  refer  to  the  essential  differences 
between  the  cysts  in  question,  which  are  for  the  most  part 
transformations  of  the  proper  elements  of  the  organ  and 
those  of  parasitic  origin,  which  will  find  consideration 
elsewhere. 

For  practical  purposes   renal   cysts   may  be  thus  Classifica- 

,         ,  tion. 

classed : — 

1.  Minute  cysts  which  occur  as  part  of  some  other 
form  of  renal  disease,  more  especially  the  interstitial,  and 
occasionally  present  themselves  in  kidneys  ostensibly 
healthy. 

2.  Large  and  numerous  cysts  which  give  rise  to  great 
increase  of  size  of  the  affected  orgam- ;  these  may  be  con- 
genital or  acquired  after  birth. 

3.  Large  cysts  which  are  solitary,  or  only  accompanied 
by  a  few  others,  usually  of  minute  size.  These  may  be 
similar  in  nature  to  those  previously  mentioned,  or  may 
be  connected  with  malignant  or  other  disease. 

4.  To  these  must  be  added  cysts  which  may  be  termed 
paranephric,  which  involve  or  impinge  upon  the  kidney 
from  the  outside. 
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The  Large  Cystic  Kidney  as  a  Disease  of  Extra- 
uterine Life. 

I  do  not  now  propose  to  deal  with  the  renal  cysts, 
usually  of  small  size  though  often  in  considerable  numbers, 
which  present  themselves  as  the  concomitants  of  other 
renal  changes  to  which  they  play  only  a  secondary  part; 
these  have  found  mention  in  connection  with  the  types  of 
renal  disease  to  which  they  belong  (see  page  368)  :  I  refer 
at  present  only  to  the  large  cystic  kidney,  in  which  the 
vesiculation  transcends  all  other  changes,  and  produces 
such  increase  of  bulk  that  the  organs  may  fairly  be  con- 
sidered as  abdominal  tumours. 
Naked-eye  The  kidneys  are  transformed  into  collections  of  cysts 
c  ianges.  gQ  completely,  in  well-marked  cases,  that  it  is  difficult  to 
discern  with  the  naked  eye  any  remnants  of  the  proper 
tissue,  though  with  the  microscope  this  is  always  to  be 
abundantly  found,  however  its  ordinary  semblance  may 
be  destroyed  by  extension  and  distortion.  The  increase 
of  bulk  is  usually  great,  though  the  renal  shape  is  more 
or  less  preserved,  as  if  the  addition  of  substance  were 
distributed  with  some  uniformity.  Such  kidneys  often 
measure  ten  inches  in  length,  and  weigh  two  or  three 
pounds  each.  Two  at  St.  George's  Hospital,  described  by 
Dr.  Whipham  in  the  twenty-first  volume  of  the  6  Patho- 
logical Transactions,'  weighed  eighty-one  and  three- 
quarter  ounces,  another  pair  from  a  patient  under  the  late 
Dr.  Page  weighed  six  pounds  ten  ounces,  while  the 
maximum  of  bulk  was  reached  in  a  case  placed  on  record 
by  Dr.  Hare,1  in  which  the  left  kidney  weighed  sixteen 
pounds  and  measured  fifteen  and  a  quarter  inches  in 
length,  while  the  right  was  enlarged,  but  only  to  double 
its  natural  size. 

1  This  remarkable  case  is  recorded  by  Dr.  Hare  in  the  Path.  Trans,  for 
1850-51.  By  a  printer's  error  it  is  stated  that  '  some  of  the  cysts  contained 
hydatids.'  I  have  Dr.  Hare's  authority  for  stating  that  for  some  should  be  read 
none.    The  case  is  therefore  unequivocal,  and  is  of  great  interest. 
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Large  cystic  kidney,  one  of  a  pair  which  weighed  eighty-one  and  three- 
quarter  ounces,  referred  to  on  preceding  page.  (From  a  patient 
in  St.  George's  Hospital,  under  Dr.  Wadham,  reported  by  Dr. 
Whipham.)    'Path.  Trans.'  vol.  xxi.  p.  245. 
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The  cortical  substance,  and  to  a  less  extent  the  cones, 
are  replaced  by  cysts  which  vary  in  size  from  the  smallest 
distinguishable  by  the  naked  eye-  -while  smaller  still  are 
shown  by  the  microscope — to  the  bulk  of  walnuts  as  is 
common,  or  even  much  beyond  this.  In  Dr.  Hare's  case  the 
largest  cavity  held  more  than  half-a-pint.  The  cysts  pro- 
trude from  the  surface  as  circular  bosses,  raising  the  cap- 
sule, which,  together  with  the  cyst- wall,  is  so  transparent 
that  the  variously  coloured  contents  can  be  seen  from  with- 
out. The  external  appearance  roughly  resembles  that  of 
a  water- worn  mass  of  conglomerate  or  pudding-stone,  the 
prominent  pebbles  representing  the  cysts.  On  section,  the 
globular  or  ovoid  cavities  are  seen  to  be  crowded  together 
and  altered  in  shape  by  apposition,  nothing  being  easily 
recognisable  of  the  renal  tissue,  except  here  and  there 
the  remnant  of  a  cone.  These  structures,  however,  as 
already  stated,  are  not  exempt  from  the  morbid  trans- 
formation, though  less  affected  than  the  cortex.  Within 
them  cysts  are  often  to  be  seen,  though  smaller  and  less 
numerous  than  elsewhere.  The  cysts,  wherever  found, 
appear  to  be  lined  with  a  translucent  membrane,  which  is 
smooth,  except  that  in  the  larger  cavities  it  may  display 
shallow  folds  or  creases.  Their  contents  are  various  in 
colour  and  kind  :  they  are  generally  pale  or  deep  yellow, 
and  highly  albuminous ;  often  viscid,  treacly,  or  even 
colloid ;  they  are  sometimes  purplish,  variously  blood- 
tinged,  purulent,  or  caseous ;  epithelial  cells  and  renal 
tubes  have  been  found  in  them,  sometimes  uric  acid, 
cholesterine,  or  triple  phosphate.  The  pelvis  and  ureter 
are  commonly  free  from  dilatation,  though  this  alteration 
to  a  slight  extent  has  in  some  cases  been  recorded.  I  have 
occasionally  noticed  that  the  pelvis  has  been  stretched 
with  the  dimensions  of  the  organ,  but  undergone  no 
increase  of  capacity. 

Both  kidneys  are  usually  affected.  I  find  that  among 
twenty-six  cases  of  which  the  morbid  appearances  are  fully 
recorded,  there  was  only  one  in  which  the  disease  was  not 
obviously  bilateral,  though  often  more  advanced  on  one 
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side  than  the  other.  In  the  single  exception  1  many  of 
the  tubes  of  the  apparently  unaffected  kidney  were  found 
to  be  denuded  and  dilated,  changes  which,  as  will  be  pre- 
sently seen,  are  part  of  the  cyst-forming  process. 

I  have  made  translucent  sections  of  as  many  large  Microsco- 
cystic  kidneys  as  I  have  been  able  to  obtain,  including  ^cc^ear 
fresh  specimens,  and  others  that  have  been  preserved  in 
spirit,  some  as  taken  from  the  body,  and  some  after  minute 


Cyst  from  large  cystic  kidney,  showing  its  epithelial  lining. 

injection  of  the  arteries;  the  results  are  as  follows:  The  Cysts; 
cysts  are  globular,  ovoid,  or  somewhat  irregular  closed 
cavities  which  range  upwards  in  size  from  about  the  normal 
diameter  of  tubes  to  sizes  which  are  beyond  the  compre- 
hension of  the  microscope.  They  lie  for  the  most  part 
among  the  convoluted  tubes,  but  occasionally  among  the 
straight,  closely  surrounded,  wherever  they  be,  by  the 

1  Dr.  Conway  Evans,  Path.  Trans,  vol.  v.  p.  183. 
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proper  structure  of  the  organ.  The  boundaries  of  the 
cysts  or  cavities  often  appear  to  be  formed  only  of  exposed 
and  condensed  renal  tissue,  though  in  some  instances  this 
is  seen  to  be  lined  by  a  delicate  layer  of  epithelium,  a  base- 
ment membrane  beneath  it  being  a  matter  rather  of  infer- 
ence  than  demonstration.  The  epithelial  cells  are  of  small 
size,  but  mostly  solid  figure,  such  as  might  have  been 
derived  with  little  alteration  from  the  tubes.  Occasionally 


Cyst  in  large  cystic  kidney  filled  with  detached,  crumpled,  and 
denuded  tubes. 


they  are  flat.  The  thin,  almost  imaginary,  walls  of  the 
cysts  are  in  marked  contrast  with  the  thick  coats  of  the 
Their  con-  neighbouring  blood-vessels.  The  cysts,  as  seen-under  the 
tents.  microscope  and  in  section,  are  generally  empty,  especially 
those  of  large  size,  while  the  smaller  are  sometimes  filled 
with  a  translucent,  structureless  material,  which  hardens 
in  spirit  or  chromic  acid,  so  as  to  retain  its  place  in  thin 
sections.   In  three  specimens  I  have  found  contents  which 
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were  at  first  sight  puzzling,  bat  which  I  think  can  be 
accounted  for  without  improbability.  The  cysts  or  cavities 
I  refer  to,  which  are  comparatively  seldom  met  with,  are 
of  small  size,  perhaps  four  or  five  times  the  diameter  of  a 
Malpighian  body,  and  contain  tubes  detached  from  their 
surroundings,  and  either  little  altered  or,  as  in  the  woodcut 
(p.  846),  crumpled  and  denuded.  I  have  seen  such  tubes 
as  in  the  illustration,  comprised  within  a  regular  cyst,  or 
in  other  cases  sticking  raggedly  out  of  the  walls  of  a 
broken  cavity.  The  appearances  suggest  that  the  cavity  in 
each  case  has  resulted  from  a  local  destruction  of  tissue 
rather  than  by  mere  distension  of  any  existing  structure ; 
the  frequent  absence  of  lining  membrane  corroborates  this 
view.  Supposing  a  tube  to  burst  in  the  process  of  disten- 
sion, it  might  give  rise  to  such  appearances  as  have  been 
described — a  somewhat  indefinite  cavity  would  be  formed, 
into  which  surrounding  tubes  might  protrude  or  fall.  With 
time  the  cavity  might  acquire,  as  in  the  woodcut,  a  re- 
gularly cystic  outline. 

The  tubes  and  Malpighian  bodies  lie,  as  has  been  inti-  Malpig- 
mated,  in  close  apposition  to  the  cysts;  the  Malpighian  bodies, 
bodies  are  often  close  to  the  cavity,  and  even  protrude 
into  it,  as  if   some  process  of  destruction  had  worn 
away  the  less  resistant  parts  of  the  glandular  structure ; 
but  they  are  clearly  normal  in  character  and  position,  as 
if  any  association  they  might  present  with  the  cavities 
were  accidental.    The  most  noteworthy  condition  of  the  Tubes, 
tubes  about  the  cysts  and  in  cystic  kidneys  elsewhere  is 
irregular  dilatation.    This  may  be  more  or  less  general, 
so  as  to  give  to  the  section  au  almost  honeycombed  ap- 
pearance, or  limited  to  certain  tubes,  whether  convoluted  or 
straight,  which  are  conspicuous  by  their  solitary  enlarge- 
ment, and  are  often  densely  plugged  with  epithelium  or 
blood.    These  are  often  of  such  size — many  times  the 
common  diameter  of  tubes — that,  when  seen  in  transverse 
section,  it  requires  care  to  determine  whether  they  be  tubes 
or  cysts.    A  longitudinal  view  is  of  course  conclusive,  but 
when  this  cannot  be  obtained,  it  is  often  impossible  to  say 


848 


CYSTIC  DISEASE  OF  THE  KIDNEY. 


Chap.  X. 


whether  one  is  looking  at  a  tube  or  a  cyst,  so  close  may 
the  resemblance  be. 
Fibrosis.         There  is  often  about  the  cysts  and  the  kidney  contain- 
ing them  much  hypernucleation  and  fibrosis  ;  usually  not 
general,  as  with  the  granular  kidney,  but  scattered  or 
partially  distributed.     The  blood-vessels  of  the  organ 
appear,  both  in  injected  and  uninjected  specimens,  to 
be,  like  the  Malpighian  bodies,  natural ;  they  have  no 
special  relation  to  the  cysts,  though  they  often  pursue  an 
uninterrupted  course  right  up  to  the  edge  of  the  cystic 
cavity,  as  if  this  were  a  mere  broken  hole,  without  any 
separation  between  the  surrounding  tissue  and  its  cavity. 
Less  frequently  capillaries  can  be  traced  in  circular  arrange- 
ment around  the  slender  cyst-wall.  * 
Inferences        The  cysts  in  question,  unaccompanied  as  they  are 
rnorbid      with  any  formation  foreign  to  the  kidney,  are  necessarily 
anatomy,    but  an  alteration  of  it,  either  by  destruction  of  its  tissue 
or  transformation  of  its  elements.    I  have  shown  reason 
to  suppose  that  some  at  least  are  attended  with  destruc- 
tion of  tissue,  but  the  majority  are  obviously  the  results 
of  transformation.    I  have  seen  nothing  to  justify  a  view 
which  has  been  advanced,  that  they  are  excessive  and 
peculiar  overgrowths  of  the  epithelia.    I  have  never  seen 
a  cyst  within  a  tube,  however  often  they  appear  to  replace 
Origin  of    tubes.    The  choice  lies  between  transformation  of  the 
cysts;       tubes  and  of  the  Malpighian  bodies.    With  regard  to  the 
Malpighian  bodies,  it  is  beyond  doubt  that  these  are  some- 
times dilated  as  the  result  of  interstitial  disease,  though 
not  so  far  as  I  have  been  able  to  make  out,  to  much 
beyond  microscopic  limits  (see  woodcut,  p.  370).  In 
large-cysted  kidneys,  I  have  never  been  able  to  satisfy 
myself  that  any  of  the  cysts  had  this  origin.    The  Mal- 
pighian bodies  are  evidently  unconnected  with  the  cysts, 
though  often  in  apposition  to  them,  and  display  no  change, 
save  that  rarely  a  capsule  may  be  a  little  dilated,  as  is  so 
often  seen  in  other  forms  of  renal  disease.    The  presence  of 
cysts  within  the  cones,  where  no  Malpighian  bodies  are,  is 
evidence  that  in  this  situation  at  least  they  have  no  such 
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origin.  There  is  a  large  cystic  kidney  at  the  College  notinMal- 
of  Surgeons  (1902a),  of  which  the  cysts  are  stated  in  bodies" 
the  catalogue  to  be  formed  by  enlargement  of  the  Mal- 
pighian  capsules,  within  which  the  Malpighian  tufts  were 
seen.  By  the  courtesy  of  Professor  Flower  I  was  en- 
abled to  examine  this  preparation.  The  Malpighian  bodies 
were  generally  natural;  the  cysts  clearly  had  no  asso- 
ciation with  them  except  that  of  accidental  contiguity ;  in 
some  cases  the  Malpighian  body  lay  in  the  wall  of  the 
cyst,  clearly  separated  from  its  cavity  by  the  undilated 
Malpighian  capsule,  virtually  external  to  the  morbid  process 
however  near  to  it.  It  cannot  be  doubted  that  the  cysts 
are,  as  a  rule,  altered  tubes ;  whatever  uncertainty  there 
is,  is  only  as  to  the  manner  in  which  the  change  has  been  but  in 
wrought.  The  epithelial  lining  of  the  cysts,  the  tenuity 
of  their  walls  and  their  resemblance  to  the  walls  of  tubes, 
the  presence  of  the  cysts  wherever  tubes  are  found,  the 
frequent  arrangement  of  these  morbid  formations  in  line, 
and  their  containing  urinary  constituents,  together  fur- 
nish apparently  conclusive  evidence.  The  mode  of  their 
formation  can  scarcely  be  but  by  constriction,  closure,  and 
final  obliteration  of  the  tubes  at  certain  points  between 
which  secretion  continues,  but  cannot  escape.  The  only 
appearances  suggestive  of  obstruction  which  such  kidneys 
present  are  ordinary  tubal  distension,  not  io  be  distin- 
guished from  that  of  ordinary  tubal  nephritis,  and,  what  is 
more  constantly  present — indeed,  it  occurs  without  excep- 
tion, as  far  as  I  have  seen — intertubal  overgrowth,  with 
consequent  constriction  of  the  tubes  ;  if  there  be  any  other 
cause  of  obstruction  it  is  either  transient  in  its  nature,  or 
not  such  as  to  present  itself  to  microscopic  examination. 

To  complete  the  pathology  of  the  cystic  kidney  by  Cysts  in 
reference  to  associated  changes,  cysts,  roughly  speaking 
of  a  similar  nature,  have  been  found  in  the  liver  and  spleen, 
though  so  infrequently  that  it  may  be  doubted  whether 
the  connection  is  more  than  accidental.  Special  attention 
has  been  drawn  to  this  concurrence  in  the  6  Pathological 
Transactions/  by  Dr.  Bristowe  in  the  first  place,  and  later 


other 
organs. 
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by  Drs.  Wilks  and  Pye  Smith,  and  four  examples  there 
recorded,  in  which  the  liver  was  cystic  together  with  one 
or  both  kidneys,  and  one  in  which  the  spleen  was  affected 
together  with  the  kidneys.  Including  these,  there  were 
among  the  total  of  thirty-three  cases  of  the  cystic  kidney, 
five  in  which  the  liver  was  thus  affected,  one  in  which  the 
spleen  was  affected  ;  but  it  is  not  probable  that  cysts  in 
other  organs  actually  concur  with  those  in  the  kidney  in 
nearly  so  large  a  proportion  as  this  represents  ;  for  the 
cases  of  concurrence  have  been  especially  sought  for  and 
brought  together.  The  origin  of  the  cyscs  in  the  renal 
tubes,  of  which  no  doubt  can  be  entertained,  is  enough  to 
dissociate  their  nature  from  such  as  arise  in  organs  which, 
like  the  spleen,  have  no  secreting  ducts,  or,  like  the  liver 
ducts,  which  are  so  dissimilar  to  those  of  the  kidney  that 
they  can  scarcely  be  supposed  to  share  the  same  diseases. 
The  cysts  in  the  liver  have  generally  been  small,  seldom 
numerous ;  they  have  been  supposed  by  Dr.  Lionel  Beale  1 
to  originate  in  a  change  in  the  hepatic  cells,  which  Dr. 
Pye  Smith  defines  as  vacuolation.  It  is  sufficiently  clear 
that  the  cysts  do  not  depend  on  any  new  growths  common 
to  several  organs,  but  are  modifications  of  the  organs 
themselves,  probably  different  in  each  situation,  and  con- 
nected remotely,  if  at  all. 
Hyper-  To  complete  as  much  of  the  morbid  anatomy  of  the 

trophy  of    disease  as  may  be  considered  apart  from  its  progress  and 

Heart.  *  t 

termination,  the  heart  has  m  many  cases  been  found  to  be 
hypertrophied,  as  with  the  granular  kidney.  In  three 
instances  which  occurred  at  St.  George's  Hospital,  this 
organ,  which  was  enlarged  chiefly  in  the  left  ventricle,  and 
without  the  occurrence  of  valvular  disease,  though  in  one 
of  them  the  aorta  was  noted  as  atheromatous,  weighed 
respectively  twenty- three  ounces,  twenty-two  and  a  quarter 
ounces,  and  nineteen  ounces.  The  state  of  the  heart, 
therefore,  is  much  what  it  would  have  been  had  the  kidneys 
exhibited  the  ordinary  form  of  granular  degeneration 

1  Dr.  Lionel  B^ale,  examination  of  case  recorded  by  Dr.  Bristowe,  Path, 
trans,  vol.  vii.  p.  234.    Dr.  Pye  Siuith,  Path,  Trans.  vo\.  xxxii.  p.  112. 
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instead  of  cystic  transformation  and  enlargement.  The 
whole  morbid  anatomy  of  the  disease  points  to  the  in- 
ference that,  although  it  is  possible  that  in  some  cases 
the  cystic  change  may  be  due  to  obstruction  by  tubal 
nephritis,  yet,  as  a  rule,  it  is  due  to  a  form,  perhaps 
a  peculiar  form,  of  interstitial  fibrosis.  Evidences  of  this 
overgrowth  are  always  abundantly  present,  and  appear 
sufficient  to  account  for  the  cystic  conversion,  while  no 
distinction  in  kind,  however  much  in  degree,  is  to  be 
recognised  between  the  small  and  scattered  cysts,  so 
common  in  the  contracted  granular  kidney,  and  the 
gigantic  and  innumerable  chambers  which  produce  the 
cystic  enlargement. 

The  clinical  outline  which  follows  is  chiefly  founded  Clinical 
upon  an  analysis  of  thirty-three  cases,  ten  of  which  have  }^fstlCU 
been  obtained  from  the  records  of  St.  George's  Hospital, 
two  relating  to  patients  of  my  own  in  that  institution. 
The  rest  were  obtained  from  other  hospitals  and  patho- 
logical collections,  and  various  publications. 

The  subjects  of  the  enlarged  cystic  kidney  are  more  Sex  and 
often  males  than  females,  in  the  proportion  of  21  to  7,  age> 
judging  from  28  cases  which  afford  information  in  this 
particular.  They  are  always  adults  (I  am  not  now  con- 
sidering the  congenital  cystic  kidney,  fatal  about  or  before 
birth)  :  the  ages  at  death  varied  in  21  cases  from  20  to  98 
years.  In  five  instances  death  occurred  between  the  ages 
of  20  and  29 ;  in  one  between  30  and  39  ;  in  eleven  betwreen 
40  and  49  ;  in  five  between  50  and  98.  It  thus  presents 
itself  as  an  acquired  chronic  disease  somewhat  resembling 
in  its  incidence  the  granular  kidney.  The  mortality 
between  40  and  49  is  noteworthy  in  this  light ;  and  scarcely 
less  so  its  early  period  of  fatal  activity  between  20  and  30, 
which  may  correspond  with  those  cases  of  early  granular 
kidney  which  are  due  to  scarlatina  and  the  other  affections 
of  childhood. 

As  with  granular  degeneration,  the  causes  of  cystic  Causes, 
enlargement  are  obscure,  and  its  beginning  unmarked. 
Gcut  has  not  presented  itself  in  the  cases  from  which 
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I  have  drawn.  Tuberculosis,  generally  in  the  form  of 
phthisis,  was  present  in  five  cases  of  twenty- eight  of  which 
details  are  given  ;  not  often  enough  to  indicate  any  patho- 
logical association.  In  two  cases  the  disease  followed  a 
blow  or  injury ;  in  one  it  was  attributed  to  cold. 
Its  fre-  The  disease,  which  is  usually  latent  until  an  advanced 

latency.  stage  is  reached,  not  unfrequently  remains  so  until  re- 
vealed by  post-mortem  examination ;  this  was  so  in  nine 
of  twenty-five  cases  of  which  I  have  histories.  When  the 
disorder  is  declared,  it  is  usually  by  symptoms  which  are 
so  nearly  those  of  the  granular  kidney  that  it  is  only  by 
the  presence  of  the  renal  tumours  that  a  sure  distinction 
Distinctive  can  be  made.  The  differences  are  chiefly  these  :  With  the 
ymptoms.  iarge  CyStic  kidney  there  is  almost  no  tendency  to  dropsy, 
while  pain  in  the  loins  is  more  obtrusive,  and  hematuria 
more  frequent  and  profuse,  than  with  the  more  common 
form  of  disease.  The  latter  distinction  is  strongly  marked. 
Dropsy,  whether  superficially  or  in  the  serous  cavities, 
appears  to  be  generally  absent.  A  patient  under  my 
ffo  oedema,  own  care  was  said  to  have  had  swelling  of  the  legs, 
but  when  I  saw  him  there  was  none.  The  only  recorded 
case  I  have  met  with  in  which  oedema  was  mentioned, 
presumably  as  a  result  of  this  disease,  was  that  of  the 
gigantic  cystic  kidney  recorded  by  Dr.  Hare  (see  p.  842). 
In  this  it  is  probable  that  the  swelling  was  due  more 
to  the  mechanical  effect  of  the  tumour  than  to  the  con- 
stitutional influence  of  the  disease.  The  oedema  was  most 
marked  on  the  side  to  which  the  renal  swelling  was 
nearly  limited. 

The  urine  furnishes  the  most  marked  evidence  of  the 
presence  of  the  disease,  though  not  of  its  kind.  It  has  the 
characters  which  belong  to  the  granular  kidney.  It  may 
possibly  be  normal,  as  with  the  earlier  forms  of  this 
disorder.  Dr.  Conway  Evans  has  described  an  instance 
in  which  this  secretion  was  natural,  and  the  large  cystic 
kidney  found  to  exist.  But  there  are  few  exceptions  to 
the  rule  that,  with  the  advanced  disease,  it  has  been  found 
to  be  albuminous  if  examined,  though  in  many  cases  the 
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mine  and  the  disease  have  alike  escaped  notice.  The 
albumen  has  varied  from  a  small  amount  up  to  about 
two-thirds.  The  urine  has  usually  been  pale,  copious,  of 
low  specific  gravity  (in  one  instance  down  to  1005),  and 
has  been  found  to  contain  casts,  as  in  a  case  under  my 
own  observation,  of  the  coarse  granular  variety.  Tt  is  Haema- 
characterised  in  most  cases  by  the  frequent  admixture  of  1  " 
blood,  often  so  copiously  as  to  call  for  styptics.  Of  six- 
teen cases  in  which  symptoms  were  present,  hematuria 
was  prominent  in  eleven.  In  some  it  largely  contributed 
to  death  by  the  exhaustion  it  caused  ;  in  others  it  gave 
trouble  by  the  formation  of  coagula,  which  were  passed 
with  difficulty  ;  and  in  one  it  helped  to  produce  suppression 
by  the  blocking  with  coagulum  of  one  ureter.  In  a  few 
instances  small  amounts  of  pus  have  been  found. 

The  pathognomonic  feature  of  the  disease  is  the  double  Tumour 
tumour,  a  sign  generally  unfound  and  unsought  for,  the 
observer  being  generally  satisfied  to  regard  the  case 
as  one  of  the  granular  kidney.  Among  the  general 
characters  of  renal  tumours  (p.  710)  is  to  be  found  an 
outline  from  a  case  recorded  by  Bright.  The  laterally 
symmetrical,  though  often  unequal,  tumours  are  softer 
than  solid  renal  growths,  but  do  not  fluctuate.1  Dr.  Hare's 
case,  already  referred  to,  gives  an  instance  of  the  largest 
abdominal  swelling  from  this  cause,  as  of  the  largest  renal 
tumour.  The  palpable  tumefaction  reached  from  the  thorax 
to  an  inch  and  a-half  below  the  spine  of  the  ilium,  and 
from  the  loin  to  within  an  inch  of  the  median  line.  This 
bulky  mass  presented  in  the  abdomen  in  the  guise  of  two 
tumours  on  the  same  side,  with  bowel  between ;  but  since 
both  could  be  moved  together  from  the  loins,  it  was  decided, 
with  the  help  of  Dr.  Bright,  that  there  was  but  one, 
and  that  kidney.  The  kidney  on  the  other  side,  it  may 
be  observed,  was  not  affected  so  as  to  be  appreciable  from 
without. 

The  general  aspect  of  the  patient,  his  sallowness,  his 
cardiac  hypertrophy  and  his  arterial  tension,  are,  like  the 

1  See  case  recorded  by  Koberts,  3rd  edit.  p.  512. 
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urine,  all  indicative  of  chronic  renal  disease,  and  deceptive 
as  to  its  nature,  unless,  indeed,  it  be  held,  as  may  be  the 
case,  that  the  cystic  and  the  granular  kidney  are  varieties 
of  the  same  essential  condition.  With  the  advance  of  the 
disease  ura?mia  often  presents  itself  with  gastric  and  cere- 
bral disturbances,  obstinate  vomiting,  convulsion,  and  coma. 
This  is,  indeed,  the  most  frequent  cause  of  death.  I  noticed 
in  one  instance  that  the  body  emitted,  not  the  ordinary 
odour  of  uraemia,  such  as  is  usually  produced  by  disease  of 
the  substance  of  the  kidney,  but  a  truly  urinous  smell,  such 
as  more  often  indicates  retention  of  urine  in  a  cavity,  as  with 
obstructive  suppression,  which,  however,  did  not  exist. 
In  an  instance  I  have  already  alluded  to,  under  my  own 
observation,  nearly  complete  suppression  existed  for  two 
days  before  death,  after  which  the  lower  part  of  the  right 
ureter  was  found  to  be  plugged  with  a  decolourised  clot, 
the  other  ureter  and  the  bladder  being  natural.  Death 
by  urasmia  is  sometimes  anticipated  by  exhaustion  from 
hematuria,  and  not  seldom  by  bronchitis,  pneumonia,  or 
congestion  of  the  lungs,  with  sudden  and  severe  dyspnoea. 
This  termination  occurred  in  two  cases  in  St.  George's 
Hospital,  which  have  been  placed  on  record  by  Dr. 
Whipham.1  As  with  the  granular  kidney,  cerebral  hsemor- 
hage  has  been  known  to  occur  in  these  cases  ;  in  a  case  re- 
corded by  Dr.  Church  there  was  evidence  of  an  attack  of 
this  nature  three  years  before  death.2 

It  is  difficult  to  estimate  the  duration  of  a  disorder  of 
which  the  beginning  is  usually  so  indefinite.  It  must 
necessarily  be  considerable.  In  a  case  at  St.  George's 
Hospital  the  outset  was  apparently  due  to  a  blow  seven 
years  before  death ;  in  another,  at  the  same  institution, 
lumbar  pain  appeared  to  mark  its  beginning  five  years 
before  death.  Dr.  Bright's  patient,  from  whom  the  out- 
lines were  taken 3  which  have  been  reproduced,  was  attacked 
with  hematuria  two  years  before  death ;  Dr.  Hare's  nine 
months  before  death. 

1  rath.  Trans,  vol.  xxi.  p.  214.  2  Ibid.  vol.  xix.  p.  274. 

a  Bright  on  Abdominal  Tumours  (Sydenham  Society)  p.  208. 
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It  is  not  necessary  to  refer  to  treatment  further  than  Treat- 
to  say  that  the  urtemic  symptoms  must  be  met  in  the  ways  mellt' 
detailed  in  connection  with  granular  degeneration. 


Congenital  Cystic  Transformation  of  the  Kidneys. 

The  kidneys  of  the  foetus  sometimes  undergo  a  cystic 
transformation  similar  to  that  which  belongs  to  extra- 
uterine life,  though  it  is  sufficiently  clear  from  the  age 
at  which  the  later  disorder  declares  itself,  that  it  is  not  a 
continuation  of  a  congenital  condition,  but  an  acquirement 
of  advancing  years.  The  foetal  condition  is  of  little  in- 
terest to  the  physician,  however  important  to  the  patho- 
logist as  showing  typically  and  simply  the  results  of 
obstruction.  The  disorder  has  not  come  within  my  expe- 
rience, and  I  have  nothing  to  add  to  what  is  generally 
known.  The  kidneys  may  have  become  swollen  in  utero  Morbid 
so  as  to  equal  or  exceed  the  bulk  of  the  healthy  kidney  of  ances1" 
the  adult,  by  a  cystic  transformation  which  closely  re- 
sembles that  which  has  been  already  described,  and  is  due  to 
absence  or  obstruction  of  the  urinary  exit.  The  cysts  have 
been  found  to  contain  urinary  matters,  and  there  is  a  con- 
currence of  evidence  and  probability  that  they  generally 
consist  of  dilated  and  intersected  tubes,  as  those  of  a  later 
date  have  been  shown  to  do.  Sir  W.  Gull,1  who  reported 
many  years  ago  upon  a  typical  example  of  a  congenital 
change  of  this  nature,  inferred  that  the  cysts  were  dilated 
Malpighian  capsules,  but  it  is  not  unlikely  that  with  recent 
methods  this  excellent  observer  might  have  been  led  to  a 
different  result.  The  cystic  transformation  of  foetal  life  is  Causes, 
generally  associated  with  absence  of  the  ureter  or  pelvis, 
or  some  malformation  which  renders  the  escape  of  urine 
impossible.  In  the  case  examined  by  Gull,  and  reported 
by  Lever,  there  was  a  total  absence  of  ureters  ;  and  in 
other  instances,  other  parts  of  the  urinary  channels  have 
been  occluded  or  deficient.    In  certain  cases  Yirchow 

1  Case  reported  by  Dr.  Lever,  Path.  Tran*.  1818-49,  p.  74. 
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found  closure  of  the  straight  tubes  a  result,  as  he  supposed, 
of  the  impaction  of  uric  acid  and  intra-uterine  nephritis. 
In  most  cases  there  has  been  absence  or  imperfection  of 
the  pelvis,  ureters,  or  other  of  the  larger  exits,  which  has 
been  often  associated  with  malformations  in  other  parts 
of  the  body. 

Conse-  The  absence  of  renal  function  in  these  cases  may  cause 

qutnces.  ^e  death  and  premature  expulsion  of  the  foetus ;  the 
abdominal  tumour  which  arises  may  be  such  as  to  be  a 
hindrance  to  birth,  which  can  only  be  overcome  by  opera- 
tion ;  or,  should  this  difficulty  be  overcome,  the  child  may 
perish  shortly  afterwards  from  respiratory  embarrassment, 
due  to  the  encroachment  of  the  abdominal  swelling  upon 
the  thoracic  cavity. 


Solitary  Renal  Cysts. 

Otherwise  healthy  kidneys  are  often  found,  especially  in 
persons  of  advancing  years,  to  contain  small  solitary  cysts, 
which  project  from  the  capsule  and  burst  with  miniature 
violence  as  this  is  being  removed.  These  are  apparently 
of  the  same  nature  as  the  multiple  cysts  which  have  re- 
ceived attention,  due  to  the  accidental  occlusion  of  a  single 
Of  same  tube.  Such  cysts  may  occupy  either  the  cortices  or  cones, 
^"ltM  ^e  a^so^u^ebr  single,  or  be  accompanied  with  one  or 

cysts.  two  others,  as  if  to  declare  their  alliance  with  the  multiple 
cystic  disease,  and  they  may  attain  a  considerable  size,  so 
as  to  come  within  the  category  of  renal  tumours.  They 
usually  have  a  thin  wall,  scarcely  to  be  separated  from 
the  renal  tissue,  and  have  been  found  to  contain  urinous, 
albuminous,  gelatinous,  and  bloody  fluid,  urinary  salts 
and  cholesterine.  A  cyst  probably  differing  only  in  size 
from  the  small  and  multiple  variety  is  to  be  seen  at  the 
College  of  Surgeons.  It  is  thin-walled  and  membranous, 
of  spherical  form,  and  six  inches  in  diameter.  This  pro- 
trudes from  the  outer  surface  of  a  somewhat  enlarged 
kidney,  which  is  granular,  and  exhibits  a  few  more  cysts, 
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apparently  of  the  same  sort,  but  only  a  line  or  two  in 
diameter.  This  cyst  must  have  formed  an  abdominal 
tumour  of  considerable  prominence. 

A  renal  cyst  of  almost  the  same  dimensions  and  apparently  the 
same  kind — it  was  ovoid  in  shape  and  measured  6J  by  6  inches 
— has  been  described  by  Dr.  Hare.1  It  lay  in  front  of  the  right 
kidney,  in  the  substance  of  which  it  had  developed,  with  the  Tin- 
dilated  pelvis  and  ureter  behind.  The  walls  were  from  one- fifth 
to  half-an-inch  in  thickness,  the  outer  parts  dense,  the  inner 
flocculent  and  fibrinous.  A  pale  yellowish-green  fluid  was  con- 
tained, which  was  at  first  limpid  but  became  gelatinous  on  ex- 
posure. Another  cyst  was  found  of  the  size  of  a  hemp- seed  ;  in 
other  respects  both  kidneys  were  healthy.  The  subject  was  a  man 
sixty-two  years  of  age,  who  died  of  phthisis.  Two  years  and 
three  months  before  death,  he  had  been  severely  bruised  by  a 
horse  in  the  lumbar  region.  The  tumour,  partly  covered  with 
bowel,  occupied  during  life  the  greater  part  of  the  right  half  of 
the  abdomen,  and  extended  beyond  the  umbilicus  towards  the 
left.  The  superficial  abdominal  veins  were  swollen,  and  both 
lower  extremities  cedematous,  especially  the  right. 

Mr.  Morris 2  lias  described  a  large  renal  cyst,  which  is 
possibly  of  a  different  nature. 

A  man  sixty-nine  years  of  age  displayed,  two  and  a-half  years  Cysts 
before  death,  a  tumour  to  the  left  of  the  umbilicus  as  large  as  a  jJobHj? 
cricket-ball.    It  gave  no  pain,  and  had  not  followed  any  injury.  nHnt 
The  urine  was  albuminous,  and  once  or  tw;ce  contained  a  little  origin- 
blood,  though  before  death  it  became  natural.    The  tumour  in- 
creased until  it  filled  nearly  the  whole  abdominal  cavity  with  a 
fluctuating  swelling  which,  had  the  sex  been  different,  might  have 
been  supposed  to  be  ovarian.    A  puncture  with  a  fine  trocar 
succeeded  in  drawing  off  only  a  d^op  or  two  of  dark  bloody  fluid. 
He  had  several  attacks  of  syncope,  generally  after  exertion  or 
eating,  became  much  emaciated  and  enfeebled,  and  so  sank.  A 
cyst  which  weighed  sixteen  pounds  and  measured  in  diameter 
twenty-nine  inches  by  twenty-six,  occupied  the  belly  in  the  usual 
situation  of  a  left  renal  tumour.    This  was  developed  in  the  sub- 
stance of  the  kidney,  beneath  the  capsule  and  apart  from  the 


1  Path.  Trans,  vol.  iv.  p.  190. 


2  Ibid.  vol.  xxii.  p.  171. 
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pelvis,  which,  together  with  the  ureter,  was  somewhat  dilated, 
though  apparently  only  secondarily.  The  cyst  was  filled  with 
brown  fluid  and  blood-clot,  the  latter  disposed  in  layers  upon  the 
wall.  The  left  kidney  contained  also  a  transparent  cyst  of  the 
size  of  a  currant,  and  several  cysts,  varying  in  size  from  a  pin's 
head  to  a  pea,  were  found  in  the  right  kidney.  The  left  kidney 
further  contained  two  small  nodules  of  medullary  cancer,  while 
small  masses  of  the  same  nature  existed  in  the  liver  and  lungs. 
Mr.  Morris  is  of  opinion  that  the  cystic  formation  was  inde- 
pendent of  the  cancerous,  and  indeed  it  is  clear  that  the  smaller 
cysts  at  least  were  of  ordinary,  not  malignant,  type.  But  it  may, 
perhaps,  be  taken  into  question  whether  the  large  cavity  into 
which  haemorrhage  so  profusely  occurred  as  to  cause  repeated 
fainting,  and  which  so  rapidly  attained  such  huge  dimensions, 
had  not  become  malignant,  even  if  it  had  not  begun  so.  AVe 
know  that  a  malignant  growth  is  often  a  superaddition  ;  while 
profuse  bleeding  into  the  interior  of  such  a  growth  of  renal  origin 
is  a  familiar  experience. 


Paranephric  Cysts. 

There  are  some  cysts,  not  always  of  the  same  kind,  but 
which  may  be  classed  together  as  neither  developed  in  the 
kidney  tissue  nor  dilatations  of  its  cavity,  though  they 
often  open  into  it,  but  as  involving  the  organ  from  the 
3Iay  be  of  outside.    The  terms  imranephric,  or  pararenal,  may  be 
uterine      applied  to  these  formations  as  to  solid  tumours  similarly 
or  extra-     placed.    Some  of  these  cysts  are  congenital,  others  of 
origin.       later  and  perhaps  doubtful  origin.    The  occasional  con- 
nection of  these  cavities  with  that  of  the  pelvis  must 
make  them  clinically  indistinguishable   from  hydrone- 
phrosis, however  distinct  in  their  nature. 

A  preparation  at  St.  George's  Hospital  displays  a 
renal  annex  of  this  kind. 

A  large  cyst  protruded  from  the  back  of  the  pelvis,  which  is 
generally  but  little  dilated,  and  is  scarcely  unnatural  except  that 
its  posterior  wall  opens  into  the  cyst  behind  it.  The  ureter 
Avhich  was  unobstructed  opened  into  the  cyst,  so  that  this  cavity 
lay  in  the  course  of  the  urine,  between  the  pelvis  and  its  duct. 
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The  cyst  resembled  in  extent,  and  somewhat  in  shape,  a  distended 
stomach,  and.  held  above  four  pints  of  clear  albuminous  fluid. 

The  abdominal  tumour  was  first  noticed  when  the  patient,  a 
woman  of  the  age  of  thirty-seven,  was  brought  into  the  hospital 
in  consequence  of  having  been  knocked  down  in  the  street.  She 
fell  down,  became  unconscious,  and  died  in  a  few  hours  from 
causes  which  the  post  mortem  imperfectly  explained.  She  had 
emphysema  and  bronchitis. 

Some  aqueous  cysts  present  themselves  in  connection 
with  the  kidney,  but  clearly  external  in  origin  as  well  as 
position. 

A  remarkable  preparation  of  this  sort  is  to  be  seen  at  St    One  of 

George's,   and   is    described  by  Mr.    Caesar  Hawkins  in  the  foe.tal 

...  origin, 
eighteenth  volume  of  the  '  Medico-Chirurgical  Transactions.'  It 

had  presented  itself  three  months  before  death  as  a  tumour  in  the 
right  side  of  the  abdomen  of  a  boy  six  years  of  age.  The  cyst, 
wrhich  held  five  pints  of  transparent  fluid,  ascertained  by  Dr. 
Prout  to  be  free  from  urinary  constituents,  lay  behind  the  kidney, 
which  was  closely  attached  to  its  wall,  but  had  no  essential  con- 
nection with  it. 

There  were,  however,  two  small  openings  in  the  pelvis, 
apparently  the  result  of  ulceration,  which  made  communication 
between  the  renal  and  the  cystic  cavities.  The  ureter  had  no 
communication  with  the  cavity  of  the  cyst,  but  entered  the 
kidney  in  the  usual  manner.  Attached  to  the  cyst  wall  was 
a  rudimentary  third  kidney  of  the  size  of  a  walnut.  A  pro- 
longation of  the  cyst  passed  under  Poupart's  ligament,  and 
through  the  femoral  ring.  The  formation  was  clearly  of  foetal 
origin.  I  have  elsewhere  alluded  to  a  case  (p.  723)  in  which  the 
appearance  in  the  scrotum  of  a  portion  of  a  cystic  growth  of 
equivocal  origin  led  to  a  just  inference  that  it  had  originated  not 
within,  but  outside,  the  kidney,  the  outlying  portion  having  pro- 
bably been  brought  down  with  the  descending  testicle,  the  em- 
bryonic tissues  about  which  organ  in  its  first  situation  being,  as  it 
seems,  rather  apt  to  undergo  morbid  development. 
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CHAPTER  XL 

RENAL  CALCULI  IN  GENERAL  AND  PARTICULAR, 
WITH  THEIR  CAUSES. 

General  Considerations  relating  to  their  Formation 
and  Distribution, 

Many  secretions — urine,  bile,  saliva,  and  the  secretions  of 
the  prostate  gland  and  tonsils — are  apt  to  throw  down 
within  their  channels  or  reservoirs  certain  of  their  elements 
which  are  superabundant,  or  which,  from  other  circum- 
stances, are  no  longer  capable  of  solution.  Of  all  secre- 
tions, the  urinary  is  the  most  apt  to  undertake  this  process. 
It  is  highly  complex  and  highly  variable.  Furnishing,  as 
it  does,  the  main  exit  by  which  the  blood  discharges  its 
superfluities  of  almost  every  kind,  its  several  components 
change  in  amount  with  every  change  of  system.  According 
to  the  nature  of  the  superfluities  which  it  thus  receives, 
the  urine  continually  becomes  loaded  beyond  its  capacity 
of  continuous  solution  with  various  materials,  which  are 
in  their  way  out  precipitated  in  one  part  or  another  of 
the  complicated  urinary  channels.  Besides  the  numerous 
deposits  which  thus  result  from  an  excess  in  the  urine  of 
their  components,  there  are  others  which  owe  their  preci- 
pitation, not  to  any  superabundance  of  their  material,  but 
to  some  change  in  the  urine  which  renders  it  less  than 
naturally  capable  of  holding  it  in  solution. 

The  precipitation  is  most  apt  to  occur  in  the  pelvis  of 
the  kidney  and  in  the  bladder,  in  which  cavities  the  urine 
may  remain  for  a  time  in  considerable  bulk  and  in  compa- 
rative quiescence.    Calculi,  especially  if  they  be  composed 
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of  uric  acid,  oxalate  of  lime,  or  cystine,  generally  take 
their  first  concrete  form  in  the  pelvis,  though  they  some- 
times escape  notice  until  they  have  reached  the  bladder, 
become  the  centres  of  further  concretion,  and  the  source  of 
vesical  symptoms. 

Renal,  though  generally  more  simple  than  vesical, 
calculi,  present  a  considerable  variety  of  composition.  The 
following  concretions  have  been  found  in  the  human 
kidney,  or  presumably  passed  from  it : — 


L  Indigo  (?) 

/Mixed  phosphates  (fusible  calculus). 
Secondary  deposits  J  Phosphate  of  ammonia  and  magnesia. 
( Carbonate  of  lime. 

Those  classed  as  primary  deposits,  or  at  least  the  first 
six  of  them — for  of  xanthine  and  indigo  we  know  but  little 
— are  thrown  down  in  the  kidney  independently  of  any 
preceding  local  change.  When  renal  calculi  consist  of 
one  ingredient  only,  they  are  always  composed  of  one  of 
these  substances.  When  renal  calculi  consist  of  more  than 
one  material,  one  of  these  substances  invariably  forms  the 
nucleus. 

The  three  secondary  deposits  oecur  only  in  kidneys 
which  have  been  the  seat  of  previous  disease  ;  they  are  con- 
tinually deposited  upon  stones  of  some  other  sort,  as  the 
result  of  the  pathological  changes  they  have  set  up. 
They  occur  as  layers  upon  the  primary  calculi,  never  as 
independent  concretions  in  healthy  kidneys. 

In  order  to  give  a  general  idea  of  the  relative  frequency 
and  mode  of  combination  of  the  different  kinds  of  calculous 
substances— a  point  of  great  practical  importance — I  have 
compiled  the  following  table,  which  gives  the  composition 
of  ninety-one  analysed  renal  calculi  belonging  to  the 
thirteen  pathological  museums  of  London.  Considering 


Primary  deposits  ~j 


f  Uric  acid. 

The  urates  of  soda  and  ammonia. 
Oxalate  of  lime, 
j  Phosphate  of  lime. 
Carbonate  of  lime. 
Cystine  or  cystic  oxide. 
Xanthine  or  uric  oxide. 


Classifica- 
tion of 
calculi. 
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Composi-  from  what  scattered  sources  the  hospitals  of  the  metropolis 
calculi  in*6  attract  patients  and  specimens,  it  may  be  held  that  the 

the  London  collection  represents  not  merely  the  local  tendencies  of 
museums.  _  •,  -,.        i.  . 

London,  should  there  be  such  m  relation  to  this  question, 

but  comprises  the  produce  of  a  wide  field  of  disease,  and 
perhaps  portrays  not  very  unfairly  the  general  constitution 
of  English  renal  stones. 

The  table  has  been  compiled  with  much  care,  the 
results  of  personal  inspection  having  been  in  the  case  of 
each  of  the  hospitals  corroborated  or  corrected  by  the 
gentleman  in  charge  of  the  museum.1 

It  may  be  assumed  that  the  errors  of  the  table  are  only 
of  omission.  There  is  no  reason  to  doubt  in  any  instance 
the  existence  of  the  calculous  substances  in  the  position 
assigned  to  them.  But,  on  the  other  hand,  it  is  by  no 
means  unlikely  that  many  of  the  concretions  may  have  con- 
tained matter  which  escaped  observation,  so  that  calculi 
represented  as  simple  might  to  a  more  minute  analysis 
have  declared  themselves  compound.  Hence  it  must  be 
taken  that  the  table  rather  under-  than  over- states  the 
complexity  of  renal  stones. 

The  calculi  were  in  most  cases  obtained  from  the  body 
after  death,  though  one  or  two  examples  have  been  in- 
cluded of  calculi  voided  by  the  urethra  immediately  after 
a  nephralgic  attack. 

The  table  gives  the  composition  of  ninety-one  renal 
calculi.    Of  these  fifty-two  are  simple ;   thirty-nine  com- 
pound.    Of  the  compound  stones  twenty-two  are  com- 
posed of  two  ingredients ;  ten  of  three ;  seven  of  four. 
Composi-         As  regards  the  simple  calculi,  uric  acid  is  their  most 
simple       frequent  material,  forming  rather  more  than  a  third  of 

calculi. 

1  I  have  to  acknowledge  my  obligations  to  Dr.  Green  at  the  Charing  Cross 
Hospital,  Dr.  Moxon  at  Guy's,  Dr.  Kelly  at  King's  College.  Mr.  McCarthy  at 
the  London  Hospital,  Dr.  Cayley  at  the  Middlesex,  Dr.  Gee  at  St.  Bartholo- 
mew's, Dr.  Payne  at  St.  Mary's,  and  Dr.  R.  J.  Lee  at  the  Westminster,  all  of 
whom  have  given  me  assistance  in  this  matter.  To  Mr.  Carter  at  University 
College  I  am  indebted  in  an  especial  manner,  since  he  undertook,  with  a  view 
to  this  inquiry,  the  analysis  of  seven  calculi  which  had  not  previously  been 
examined. 
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the  number.  Oxalate  of  lime  comes  next.  Mixed  and 
triple  phosphates  occur  not  seldom  in  the  guise  of  simple 
calculi,  though  it  is  probable  that,  in  some  cases  at  least, 
a  nucleus  of  a  different  substance  would  have  come  into 
view  had  the  section  fallen  more  happily. 

The  list  does  not  comprise  any  example  of  the  pure 
phosphate-of-lime  calculus,  the  concretions  which  are  de- 
scribed as  phosphate  of  lime,  from  the  circumstances  under 
which  they  were  found,  almost  certainly  (see  note  1,  p.  864) 
consisting  of  the  mixed  phosphates.  Carbonate  of  lime 
occurred  in  one  instance — I  believe  an  unique  specimen  ; 
cystine  in  two.    Of  xanthine  there  is  no  example. 

As  to  the  compound  calculi,  it  appears  that  they  have  Of  com- 
almost  invariably  sprung  from  a  nucleus  of  oxalate  of  r°ulK" 
lime,  uric  acid,  or  the  urates.  Oxalate  of  lime  occurs 
most  often  in  this  relationship,  and  indeed  is  the  most 
frequent  constituent  of  compound  calculi,  existing  in  about 
two-thirds  of  the  whole  number.  The  tendency  of  oxa- 
late-of-lime  calculi  to  become  compound  may  be  explained 
partly  by  the  fact  that  such  stones  are,  from  their  roughness 
and  hardness,  particularly  apt  to  set  up  local  inflammation 
and  consequent  phosphatic  deposition,  and  partly  by  the 
consideration  that  persons  who  have  deposited  one  lime 
salt  are  constitutionally  liable  to  deposit  another. 

Eegarding  the  presence  of  the  phosphates  in  these 
calculi,  it  is  of  little  practical  importance  to  distinguish 
the  calcic -phosphate  from  the  amrc  onio-magnesic,  or  the 
mixture  of  the  two  from  either  alone.  These  salts  are 
all  the  product  of  alkaline  urine,  and  are  apt  to  occur 
in  succession  or  jointly.  They  are  all  incapable  of  being 
diminished,  but,  on  the  other  hand,  are  liable  to  be  in- 
creased by  the  use  of  alkaline  solvents. 

The  same  statements  apply  to  carbonate  of  lime,  which 
is  often  deposited  in  association  with  the  phosphates.  Of 
the  compound  calculi,  twenty-four  out  of  the  thirty-nine, 
or  about  three-fifths,  contained  either  one  of  the  phos- 
phates or  carbonate  of  lime ;  and  thus  had  grown,  as  we 
may  certainly  infer,  in  connection  with  alkaline  urine  ;  a 
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Table  shbwirig  the  Number  and  Composition  of  the  Uenal 

have  been  chemically 

Composi  ion  of  Stone 

Total  of  each  kind 

52  of  uniform 
composition. 

Pliosphate  of  ammonia  and  magnesia       .       .       .  '. 

21 
3 
11 

o 
6 

2 

9 

1 

2 

22  of  two  materials. 

Uric  acid  +  oxalate  of  lime  ....... 

( Uric  acid  +  oxalate  of  lime)  .  

Uric  acid  +  mixed  phosphates  

Oxalate  of  lime  +  pliosphate  of  lime  ..... 
(Oxalate  of  lime  +  phosphate  of  lime)  ..... 
Oxalate  of  lime  +  mixed  phosphates  ..... 
(Oxalate  of  lime  +  carbonate  of  lime)  ..... 
(Phosphite  of  lime  +  mixed  phosphates)  ..... 
'•Mixed  phosphates  +  phosphate  of  ammonia  and  magne.-ia  . 

7 
1 

3 
1 

it 

1 

2 
1 
2 
1 

10  of  three  materials. 

'(Uric  acid  +  urates  +  oxalate  of  lime)  ..... 

Urates  +  oxalate  +  uric  acid  ....... 

Urates  +  (phosphate  of  lime  +  urates  +  oxalate  of  lime) 
(Oxalate  of  lime  +  urates)  +  phosphates  ..... 

(Oxalate  of  lime  +  phosphate  of  lime  +  phosphate  of  ammovia  and 

(Oxalate  of  lime  +  phosphate  of  lime)  +  carbonate  of  lime  . 
( Oxalate  of  lime  +  carbonate  of  lime  +  uric  acid) 
^  Phosphate  of  lime  +  carbonate  of  lime  -t- urates 

1 
1 
1 
1 

2 
1 
1 
2 

7  of  four  materials. 

rUric  acid  +  (urate  of  lime  +  urates  +  phosphates) 
(  Uric  acid  +  urates  +  phosphates  +  oxalate  of  lime) 
Urates  +  oxalate  of  lime  +  (mixed  phosphates  +  carbonate  of  lime) 
Urates  +  uric  acid  +  (oxalate  of  lime  +  phosphate  of  lime)  . 
(  Urates  +  uric  acid  +  oxalate  of  lime)  +  mixed  phosphates  . 
Oxalate  of   lime  +  (phosphate  of  lime  +  urates  +  phosphate  of 
ammonia  and  magnesia)  ....... 

(Phosphate  of  lime  +  phosphate  of  ammonia  and  magwsia  +  car- 

1 
1 
1 
1 
1 

1 
91 

Where  not  expressed  to  the  contrary,  the  components  of  the  calculus  are  placed  in  their 
older  of  position,  proceeding  from  the  centre  to  the  circumference. 

Components  which  are  printed  in  italics  and  ln-acketerl  are  eithar  not  regularly  superim- 
posed, or  are  insufficiently  described  as  to  their  relative  position. 

Calculi  in  both  kidneys,  or  several  calculi  in  one  kidney,  if  of  the  same  kind  count  only  as 
one. 


1  The  two  specimens  described  as  phosphate  of  lime,  in  Guy's  Museum,  were  taken  from 
otherwise  diseased  kidneys,  and  may  be  looked  upon  as  certainly  of  the  mixed  phosphates. 
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Calculi  in  the  Pathological  Museums  of  London,  which 
examined.    (March  1871.) 


Number  in  each  Museum 


College  of 
Physicians 

College  of 
Surgeons 

Charing  Cross 
Hospital 

Guy's 
Hospital 

King's  College 
Hospital 

The  London 
Hospital 

The  Middlesex 
Hospital 

St.  Bartholo- 
mew's Hospital 

St.  George's 
Hospital 

St.  Mary's 
Hospital 

St.  Thomas's 
Hospital 

University  Col- 
lege Hospital 

The  West- 
minster Hospital 

X  V 

o 

I 

Q 
O 

2 

i 

j. 

2 

1 

2 

3 
2" 

1 

2 
l1 
l2 

I4 

2 

1 

= 

1 

— 

2 

— 

2 

2 

33 

1 
1 

— 

— 

— 

2 

1 
1 

— 

— 

1 

— 

— 

■ — 

1 

— 

— 

i 

— 

1 

— 
— 

— 

35 
1 

— 

— 

— 

1 
1 

— 

1 

— 

— 

— 

i 
i 

1 
1 

— 

— 

— 
1 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 
1 

1 

1 

2 
1 

o 
& 

1 

— 

1 

1 
1 
1 

1 

1 

1 

1 

1 

28 

2 

10 

1 

6 

4 

11 

14 

3 

2 

8 

1 

That  in  St.  Bartholomew's  is  described  as  mixed  with  much  animal  matter,  and  similarly 
must  probably  be  regarded  as  of  mixed  phosphates.  There  is,  therefore,  no  renal  calculus  of 
pure  phosphate  of  lime  included  in  the  table. 

2  There  was  another  calculus  in  the  same  kidney,  which  consisted  externally  of  the  mixed 
phosphates.    It  was  not  examined  internally. 

3  One  of  these  specimens  was  obtained  from  a  man  who  had  previously  got  rid  of  by 
operation  and  natural  expulsion,  both  uric  acid  and  oxalate-of-hme  calculi. 

4  This  calculus  was  dusted  over  with  plates  of  cholesterine. 

5  Tn  two  of  these  specimens  the  urates  only  amounted  to  a  trace. 
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Abstract  of  Table  showing  frequency  with  which  each  Substance  occurred  in 
Simple  and  Compound  Calculi. 
91  calculi :  52  simple;  39  compound. 


Uric  acid  occurred  in 

40  calculi,  21  simple, 

1 9  compound 

24 

3  „ 

21 

Oxalate  of  lime 

36  „ 

11  „ 

25 

Phosphate  of  lime  . 

!«<?)„ 

3(?)„ 

13 

Phosphate   of    ammonia  and 

magnesia  .... 

7  „ 

2  „ 

5 

Mixed  phosphates 

20  „ 

9  „ 

11 

Carbonate  of  lime 

8  „ 

1  „ 

7 

Cystine  ..... 

2  „ 

2 

0 

Frequency 
of  uric  acid 
in  renal 
calculi  as 
compared 
with  other 
ingredi- 
ents. 


Vandyke 
Carter  on 
ealeuli  of 
India. 


fact,  the  importance  of  which  will  appear  in  relation  to 
the  action  of  solvents.  Of  the  whole  number  of  calculi, 
simple  and  compound,  included  in  the  table  it  is  worth 
observing  that  thirty-one  were  wholly  composed  of  uric 
acid  and  urates,  while  there  were  forty  calculi  in  which 
uric  acid  appeared  either  alone  or  with  other  matters. 
Uric  acid  therefore  was  not  present  in  half  the  number ; 
and  did  not  compose  wholly,  or  with  the  sole  assistance  of 
the  urates,  above  a  third.  The  proportions  do  not  bear 
out  a  statement  sometimes  made,  that  three-fourths,  or 
even  five-sixths,  of  all  renal  calculi  are  composed  of  uric 
acid ;  it  is  probable,  however,  that  uric  acid  would  be 
found  in  greater  proportion  in  the  smaller  stones  of 
routine  practice  than  in  these  museum  specimens,  which 
especially  represent  advanced  disease,  and,  of  necessity, 
phosphatic  deposits.1 

Of  the  ninety-one  renal  stones  fifty-eight  contained 
oxalate  of  lime,  one  of  the  phosphates,  or  carbonate  of 
lime.  The  carbonate  of  lime  and  the  phosphates  form- 
ing usually  the  superficial  layer,  would  not  only  have  pre- 
vented the  entire  solution  of  the  stone,  but  would  have 
prohibited  any  commencement  of  the  solvent  process. 

Since  these  observations  were  made,  Dr.  Vandyke 
Carter  has  brought  forward  some  important  evidence  with 
regard  to  the  components  of  the  calculi  of  India.2 

1  Dr  Bence  Jones  stated  that  75  percent,  of  all  renal  calculi  are  uric  acid  ; 
Dr.  Roberts,  that  five-sixths  are  thus  composed. 

-  On  the  Structure  and  Formation  of  Urinary  Calculi.    London,  1873. 
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4  Of  sixty-two  vesical  calculi,'  says  this  observer, '  the 
nucleus  was  composed  of  urates  mixed  with  crystals  of  oxa- 
late thirty-four  times  ;  of  oxalate  chiefly  twenty-one  times  ; 
of  uric  acid  chiefly  seven  times.'  Thus,  of  sixty-two  calculi 
the  nucleus  of  fifty-four  consisted  wholly  or  in  part  of  this 
salt  of  lime.  Speaking  of  its  presence  in  vesical  calculi 
generally,  either  centrally  or  otherwise,  it  was  found  to 
be  their  most  frequent  component,  occurring  in  no  less 
than  seventy  per  cent,  of  those  examined.  Urates  which 
came  next  in  frequency  were  found  in  sixty-two  per  cent. ; 
uric  acid  in  thirty- six  per  cent.  These  observations  relate 
only  to  India,  where  possibly  uric  acid  may  be  less  common, 
and  oxalate  of  lime  more  so,  than  in  England ;  but  it  is 
probable  that  under  all  circumstances  oxalate  of  lime,  with 
its  remarkable  tendency  to  crystalline  aggregation,  more 
often  lays  the  first  stone  of  calculus,  though  as  an  urinary  ' 
deposit  it  is  far  less  common  than  the  urates  and  uric  acid. 

There  are  several  points  in  relation  to  the  origin  of  General 
urinarj^  calculi,  which,  since  they  are  common  to  many  of^icuii 
kinds,  may  be  referred  to  before  entering  upon  the  separate 
consideration  of  each.    These  stones  are  often  highly 
complex  in  their  nature,  consisting  of  many  ingredients, 
and  these  arranged  in  an  elaborate  manner.    Dr.  Vandyke 
Carter  1  has  shown  that  their  structure  is  largely  crystal- 
line, and  that  the  crystals  present  much  variety  of  form 
and  arrangement,  sometimes  giving  rise  to  patterns  which 
simulate  agates  or  some  other  production  of  the  mineral 
kingdom.    In  the  next  place,  there  is  a  constant  inter- 
mixture, and  sometimes  the  existence,  as  a  nucleus,  of 
animal  matter.    Particles  of  blood-clot  have  long  ago  been 
referred  to  as  forming  the  centres  of  urinary  stones,  and 
Bilharzia  have  since  been  found  in  the  same  position. 
Dr.  Vandyke  Carter  states  that  in  his  examination  of  the 
calculi  of  India,  an  organic  basis  was  generally  to  be  de-  Their  in- 
fected after  the  removal  by  solvents  of  the  stony  matter.  J^*-)?1 
This  was  distinctly  to  be  seen,  whether  as  a  basis  or  a  matter, 
subordinate  formation  in  calculi  of  uric  acid,  urates,  or  the 

1  Loc.  tit. 
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oxalate.  It  is  described  as  a  translucent,  generally  struc- 
tureless, substance,  interfused  through  the  stone;  it  is  not 
to  be  supposed  that  it  is  other  than  a  secondary  product. 
The  crystallisation  occurs  in  an  organic  fluid,  and  organic 
matter  must  needs  be  involved. 

The  varying  consistence  of  the  urine  in  which  the 
calculi  are  engendered,  and  the  various  intermixture  with 
them,  particularly  with  the  phosphatic  kinds,  of  mucus 
and  other  morbid  secretions,  have,  as  Dr.  Ord  has  shown, 
a  large  influence  upon  the  mode  and  character  of  the 
crystallisation. 

Crd's views  -  The  influence  of  viscidity  in  the  mother  liquor  in  the 
influence  determination  of  globular  forms,  as  of  carbonate  of  lime,  is 
°fj^s~  not  to  be  disputed,  and  it  must  be  allowed  that  crystals  of 
the  oxalate  are  occasionally  to  be  found  in  a  web  of  mucus 
or  fibrine,  like  fish  in  a  net;  but  it  is  not  clear  whether  the 
crystals  have  collected  the  web  or  the  web  the  crystals  ; 
and  perhaps  we  should  hardly  be  justified  in  assigning 
to  tenacious  admixtures  so  large  a  part  in  the  begetting 
of  calculi  as  Dr.  Ord  is  disposed  to  do.1 

I  think  it  is  to  be  asserted  with  general  truth  that, 
putting  aside  the  phosphates  and  carbonates,  calculi  are 
formed  more  often  in  obedience  to  systemic  states  and 
consequent  variations  in  the  normal  constituents  of  the 

1  I  am  enabled,  by  Dr.  Ord's  courtesy,  to  subjoin  an  abstract  of  his  views 
in  his  own  words :  —  1.  In  experiments  I  have  never  found  oxalates,  or  uric  acid, 
or  urates,  form  calculous  masses  unless  in  the  presence  of  colloids.  Uric  acid, 
indeed .sometimes  forms  layers  of  matted  crystals  on  the  sides  of  vessels.  2.  In 
the  presence  of  colloids  either  cohesion  or  metamorphosis  to  spherical  form 
always  occurs  ;  not  always  both.  3.  Hundreds  of  people  pass  uric  acid  and 
oxalate  in  abundance  without  getting  calculus.  4.  The  same  may  be  said  of 
people  having  albuminuria  and  inflammation  of  the  urinary  passages.  5.  I 
have  never  examined  any  calculus  which,  in  addition  to  its  crystalline  substance, 
had  not  also  a  colloid  matrix.  6.  I  believe  that  it  is  most  probable  that  no 
calculus  is  formed  of  oxalates,  urates,  and  uric  acid,  or  phosphates,  without 
the  intervention  of  a  colloid.  This  may  be  albumen  in  solution,  exudation 
in  renal  tubes,  mucus  or  exudations  in  renal  passages,  ureters,  or  bladder. 
The  most  active  element  in  forming  calculi  I  believe  to  be  the  exudative 
matter  of  the  tubes  and  mucus  from  the  tracts.  With  albumen,  spherical 
forms  are  produced,  but  there  is  less  tendency  to  aggregation.  In  this  I 
believe  the  viscidity  of  the  mucus  acts  by  holding  the  crystals  once  formed  in 
such  a  position  as  to  invite  accretion. 
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urine  than  from  local  disease  or  £  colloid  '  admixture. 
Stones  are  not  especially  common  with  albuminuria  and 
diabetes  where  colloids  and  viscidity  abound.  On  the 
other  hand,  we  have  sufficient  evidence  that  they  abound 
much  in  proportion  to  the  abundance  of  their  material  in 
the  urine  and  the  degree  of  concentration  of  that  secre- 
tion. Thus  calculi  are  common  as  in  Norfolk,  where  the 
drinkino-  water  is  hard  and  the  excretion  of  lime  neces- 
sarily  superabundant ;  they  occur  especially  in  persons 
whose  habits  or  predispositions  tend  to  the  making  of 
uric  acid ;  and  it  is  a  matter  of  unwritten  as  well  as  of 
recorded  experience  that  calculous  disorders  are  frequent 
in  India,  where  the  renal  secretion  is  drained  of  water  by 
that  of  the  skin. 

The  geographical  distribution  of  urinary  calculus  Geogra- 
throws  great  light  upon  its  causation.  The  prevalence  of  tribation8 
this  disorder  in  the  eastern  counties,  especially  in  Norfolk,  of  urinary 
has  long  been  a  matter  of  notoriety.  It  has  recently  been 
numerically  displayed  by  Mr.  Cadge,  of  Norwich,  to  whose 
valuable  paper  I  must  refer  for  particulars.  He  has 
deduced  from  the  reports  of  the  Eegistrar- General  that 
deaths  from  stone  are  more  frequent  in  proportion  to  the 
population  in  Scotland  than  in  England  and  Wales,  and 
in  England  and  Wales  than  in  Ireland.  In  England  the 
greatest  proportionate  mortality  from  this  cause  is  in  the 
eastern  district,  the  smallest  in  the  districts  described 
respectively  as  the  north-western  a 'id  south-western. 
Arranging  the  counties  of  England  according  to  the 
mortality  from  this  cause,  Norfolk,  Huntingdon,  Kent, 
and  Sussex  head  the  list,  Cumberland,  Cornwall,  and 
Cheshire  conclude  it.  This  mortality  in  Norfolk  is  about 
ten  times  that  in  Cheshire;  in  Norfolk  1  in  42,744  of  the 
population  ;  in  Cheshire  1  in  425,620. 1  From  the  expe- 
rience of  hospitals  all  over  Great  Britain  Mr.  Cadge  has 
drawn  a  similar  conclusion.  In  the  Norfolk  and  Norwich 
Hospital  the  stone  cases  bear  to  the  total  number  of  in- 

1  'Address  in  Surgery."       "W.  Cadge.  Brit.  Med.  Journ.  Aug.  15.  1874, 
t».  207. 
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patients  in  one  year  a  proportion  of  1  to  55 ;  in  the 
Devon  and  Exeter  Hospital  a  proportion  of  1  to  1,298. 
It  is  possible  that  cases  of  one  sort  may  be  attracted  to  a 
local  hospital  by  its  reputation  in  connection  with  their 
treatment ;  but  this  reputation  may  have  been  due  to  the 
practice  afforded  by  the  prevalence  of  such  cases  in  the 
neighbourhood,  and  be  only  another  testimony  to  its 
morbid  proclivities ;  while  it  may  be  further  said  that 
patients  of  the  hospital  class  are  not  prone  to  select  dis- 
tant institutions  when  nearer  are  available.  The  practical 
conclusion  from  Mr.  Cadge's  extensive  inquiry  is  a  con- 
firmation of  the  old  belief  that  stone  prevails  where  the 
water  is  hard,  or  in  other  words,  contains  a  superabund- 
ance of  lime.  That  this  association  exists  is  proved 
abundantly.  In  Norfolk,  Huntingdonshire,  Kent,  and 
Sussex  the  water  is  almost  invariably  hard  ;  in  the  western 
counties  it  is  generally  soft.  Stone  appears  to  flourish 
upon  chalk  and  limestone,  to  be  but  sparsely  produced  on 
sandstone  and  granite. 

The  prevalence  of  stone  in  Norfolk  and  the  eastern 
counties  has  been  otherwise  attributed  to  the  coldness  of 
the  climate,  the  Teutonic  origin  of  the  inhabitants,  and 
the  use  of  Norfolk  dumplings.  Cold  does  not  appear  to 
be  productive  of  calculus,  but  rather  the  reverse.  Mr. 
Cadge  informs  us  that  a  smaller  proportion  of  stone  cases 
come  from  the  coast  of  Norfolk,  where  the  cold  is  greatest, 
than  from  the  inland  villages.  Parts  of  the  eastern 
coast,  such  as  Durham,  the  East  Biding  of  Yorkshire,  and 
Aberdeen,  which  are  probably  colder  than  Norfolk,  pre- 
sent the  disorder  with  less  frequency.  At  the  Norfolk  and 
Norwich  Hospital  1  case  in  55  is  of  stone ;  at  the  In- 
firmary of  Aberdeen  1  case  in  184.  Beyond  these  facts 
Mr.  Cadge  has  pointed  out,  and  our  knowledge  derived 
from  other  sources  confirms  his  statement,  that  urinary 
stone  is  rare  in'  Sweden,  Norway,  and  some  other  cold 
countries,  common  in  India  and  some  parts  of  China. 
From  cases  I  have  seen  I  should  conclude  that  stone  is 
common  in  the  West  Indies  as  well  as  in  the  East,  and  it 
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must  be  accepted  as  a  general  truth  that  it  belongs  rather 
to  the  warmer  than  the  colder  zones.  It  could  not  indeed 
well  be  otherwise;  the  concentration  of  the  urine  must 
needs  assist  its  crystallisation. 

Race  probably  occupies  only  a  secondary  place  in  Race  of 
giving  rise  to  calculous  disorders.  In  India  both  Europeans  JjJ1^" 
and  natives  suffer ;  and  if  in  Great  Britain  Teutons  are  but  food  of 
more  often  affected  than  Celts,  it  is  possible  that  other 
differences  besides  those  of  race  intervene.  The  east  of 
England,  which  is  most  strongly  Saxon,  is  especially  the 
district  of  cereals  and  beer ;  the  beer  district  is  generally 
more  prolific  in  stone  than  where  the  local  beverage  is 
cider  or  whiskey.  The  question  of  diet  in  relation  to 
uric  acid  will  be  further  considered,  but  I  may  refer  in 
passing  to  the  discredit  which  since  Prout's  time  has 
attached  to  Norfolk  dumplings  as  a  cause  of  stone.  The 
large  local  experience  of  Mr.  Cadge  is  against  the  view 
that  these  damplings,  which  consist  of  flour,  water,  and 
yeast,  are  indigestible  or  unwholesome,  and  we  have 
evidence  that  at  least  other  causes  overrule  this  one; 
stone  is  common  in  Kent  and  Sussex,  where  the  water  is 
hard  but  the  dumpling  unknown. 

The  comparative  infrequency  of  stone  in  Ireland  is 
of  interest,  more  especially  as  the  water  in  many  parts 
of  this  country  is  recorded  as  hard.  The  use  of  whiskey 
instead  of  beer  may  help  to  explain  the  absence  at  least 
of  lithatic  deposits,  while  some  of  the  immunity  may, 
perhaps,  be  attributed  to  the  potato,  notwithstanding  the 
views  which  have  been  propounded,  on  somewhat  theo- 
retical grounds,  to  the  effect  that  such  vegetable  food 
promotes,  instead  of  preventing,  calculous  deposition.  The 
rarity  of  stone  in  Ireland  may  indeed  be  taken  as  an  argu- 
ment in  favour  of  this  article  of  diet,  rich  as  it  is  in  alkali, 
and  poor  in  nitrogen,  in  many  cases  in  which  it  has  been 
the  custom  to  prohibit  it. 

Another  dietetic  point  turns  upon  the  general  infre- 
quency of  stone  among  the  children  of  the  rich,  its  com- 
monness among  those  of  the  poor.    Operating  surgeons 
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concur  in  bearing  witness  to  this  disparity,  which,  has  been 
made  prominent  by  my  colleague  at  the  Hospital  for  Sick 
Children,  Mr.  T.  Smith.1    He  assigns  the  frequency  with 
which  the  children  of  the  poor  suffer  to  arrested  cutaneous 
action  from  dirt,  and  to  unsuitable  food.     Mr.  Cadge, 
probably  with  more  exactness,  attributes  it  to  the  absence 
of  milk  from  their  dietary.    It  is  obvious  that  where  milk 
is  largely  replaced  by  bread  or  other  solid  food,  the  urine 
may  fail  to  be  supplied  with  water  in  proportion  to  its 
solid  constituents. 
Honaf a"         Putting  aside  hereditary  and  other  causes  proper  to 
the  over-    the  individual,  the  over-ruling  influence  which  appears 
effecfof     most  strongly  marked  in  the  causation  of  stone  is  cal- 
hard  water  eareous  impregnation  of  the  water.    It  would  be  hard  to 
causation    explain  this  but  for  such  evidence  as  has  been  already 
of  stoDe.     adduced  with  regard  to  the  frequency  of  oxalate  of  lime 
as  the  nucleus  of  stone,  although  it  may  be  that  the  later 
deposit  is  of  a  different  kind.    Mr.  Cadge  represents  the 
stones  of  Norfolk  as  almost  always  consisting  of  the  salts 
of  uric  acid,  and  deals  with  their  production  as  a  simple 
question  of  lithnria.    But  it  is  not  easy  to  show  how  hard 
water  should  determine  this  deposit.  If  they  are  especially 
diuretic,  as  they  are  said  to  be,  they  should,  beyond  other 
waters,  prevent  the  deposition  at  least  of  the  salts  of  uric 
acid.    If  the  stones  thus  begotten  of  water  are  begun  with 
the  oxalate,  their  origin  ceases  to  be  a  mystery.  And  Nor- 
folk stones  must  be  very  different  from  stones  elsewhere,  if 
this  is  not  more  often  the  case  than  superficially  appears. 
I  have  often  administered  lime  experimentally,  as  lime 
water,  the  saccharated  solution  of  lime,  chalk  mixture, 
and  a  solution  of  the  acetate ;  urinary  deposits  result 
abundantly,  not  as  uric  acid  or  urates,  but  as  oxalate  and 
phosphate  of  lime.    Crystals  of  the  oxalate  constantly 
appear  from  such  medicaments,  often  of  striking  size  and 
abundance.    Whether  oxalic  acid  is  a  normal  constituent 
of  urine  I  will  not  discuss,  but  it  is  at  least  clear  that  the 
oxalate  of  lime  appears  in  a  large  majority  of  persons  after 

1  Brit.  Med.  Joum.  1869.  vol  1,  p.  442. 
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the  ingestion  of  the  earth.    This  fact  cannot  but  throw 
light  upon  the  connection  of  calculi  and  hard  water. 

Calculi  being  different  from  each  other  in  physical 
and  chemical  properties,  arising  from  widely  different 
causes,  and  requiring  diverse  and  even  opposite  treatment, 
each  must  receive  individual  consideration. 

Ueic  Acid  and  the  Uric  Acid  Diathesis. 

Uric  acid  is  the  most  common  constituent  of  renal  calculi.  Its  fre- 
The  estimates  of  Bence  Jones  and  Roberts  have  been  stated. 

Sir  H.  Thompson,  speaking  not  especially  of  renal  calculi  but 
of  calculi  of  constitutional  as  distinguished  from  local  origin,  says 


Renal  calculus  which  weighed  seven  and  a-half  ounces.  Nucleus 
urate  of  ammonia ;  remainder  uric  acid,  nearly  pure ;  oxalate 
and  phosphate  of  lime  on  the  exterior.  (From  illustrated  cata- 
logue, College  of  Surgeons.) 

'  nineteen  out  of  twenty  of  such  stones  have  uric  acid  for  their 
basis,  the  remaining  one  in  twenty  being  oxalate  of  lime.' 1  But  I 
cannot  doubt,  from  the  evidence  already  brought  forward,  that 

1  '  Clinical  Lectures  on  the  Early  History  of  Calculous  Disease, '  Lancet 
Jan.  13,  1872. 


874 


RENAL  CALCULI. 


Chap  XI. 


Descrip- 
tion of 
uric  acid 
stones  ; 


often  bi- 
laterally 
symme- 
terical  : 


often  pisi- 
form. 


tbe  frequency  of  uric  acid  in  renal  concretions  is  less  than  these 
observers  represent.  From  my  facts  it  would  appear  that  of 
simple  calculi  from  the  kidney,  about  one-half  are  composed 
of  uric  acid  or  urates  ;  while  of  compound  calculi  more  than 
half  contain  neither  of  these  substances.  These  facts  are  of  im- 
portance as  bearing  upon  the  medical  treatment  of  these  deposits. 

Uric  acid  stones  generally  have  a  yellowish,  yellowish-red,  or 
gravel  colour.  They  are  harder  and  less  brittle  than  the  mixed  or 
triple  phosphates,  but  not  nearly  so  hard  as  oxalate  of  lime.  They 
are  usually  smooth  externally,  arranged  in  concentric  layers  by  a 
process  of  even  stratification ;  contrasted  in  this  respect  with 
oxalate  of  lime  calculi,  which  are  spiked,  as  if  disposed  not  upon 
the  circumference,  but  the  radii  of  a  circle. 

Uric  acid  deposits  occur  in  the  pelvis  of  the  kidney  in  sizes 
which  vary  from  the  minutest  grains  to  the  weight  of  nearly  half 

a  pound.  The  preceding  woodcut 
(page  873)  represents  a  renal  cal- 
culus at  the  College  of  Surgeons, 
which  consists  of  uric  acid  de- 
posited upon  a  nucleus  of  urate  of 
ammonia,  and  weighed  1\  ounces. 
This  appears  to  be  the  maximum. 
Uric  acid  calculi  of  large  size  are 
not  so  frequent  in  the  kidney  as 
are  large  phosphatic  stones.  Uric 
acid  more  often  forms  concretions 
of  comparatively  moderate  size, 
such  as  are  represented  on  this  and 
the  next  page. 

They  are  often  symmetrically  disposed  in  both  kidneys,  dan- 
gerously obstructing  the  escape  of  urine.  They  frequently  have 
a  shape  suggestive  of  a  shark's  tooth  or  antique  arrow-head  (see 
also  woodcut  on  next  page),  the  point  being  moulded  in  the 
infundibulum,  the  widened  base  lying  in  the  pelvis,  their  soft 
structure  being  worn  by  friction  so  as  to  form  plugs  which  fit 
with  fatal  accuracy.  The  position  of  such  calculi  is  shown  at 
pages  954  and  957. 

A  common  form  of  the  uric  acid  concretion  is  that  described 
by  Dr.  Prout  as  pisiform.1  Numerous  and  minute  concretions, 
which  have  been  likened  to  hemp-seed  or  peas,  often  collect 


Several  small  nric  acid  calculi  from 
the  kidney.  (From  specimens  at 
the  College  of  Surgeons.) 


Path.  Trans,  vol.  xvi.  p.  181. 
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in  the  pelvis,  and  are  discharged  with  the  urine,  sometimes  in 
great  numbers.  A  gentleman,  under  the  care  of  Mr.  Nunn, 
during  the  space  of  two  months  passed  with  the  urine  above 
300  such  calculi,  which  evidently  had 
but  recently  left  the  kidney. 

Uric  acid  calculi  appear  generally 
to  originate  in  the  kidney,  often  while 
small  traversing  the  ureter,  painlessly 
or  otherwise,  to  become  in  the  bladder 
the  centres  of  concretion,  or  thence  to 
be  happily  expelled.  Under  less  for- 
tunate circumstances  the  calculi  remain 
in  the  kidney,  and  there  grow  until  they 
are  too  large  to  make  their  escape. 
Whatever  be  their  destination,  the 
kidney  appears  to  be  their  usual  birth- 
place ;  the  pelvis,  except  in  infancy,  more 
often  than  the  tubes.  It  is  known  that 
uric  acid  and  urates  are  apt  to  concrete 
in  the  straight  tubes  during  the  first  ten 
days  of  extra-uterine  life,  during  which 
period  the  flow  of  urine  is  ofcen  scanty  and  irregular.1  The 
crystalline  and  amorphous  masses  thus  produced  may  reach  the 
pelvis  in  a  concrete  form,  and  there  lurk  in  quiet  to  become  the 
seats  of  further  deposition. 

The  tubal  origin  of  uric  acid  calculi  appears,  however,  to  be 
rare  save  in  infancy.  Crystals  of  uric  acid  are  seldom  found  in 
the  tubes  after  the  secretion  of  urine 
has  been  fairly  established. 

In  its  rapid  movement  and  small 
volume,  the  urine  in  the  tubes  is  not 
advantageously  circumstanced  for 
crystallisation.  Under  ordinary  cir- 
cumstances it  reaches  the  pelvis 
loaded  with  all  its  redundancies. 
During  sleep,  when  the  stream  in  the  ureters  is  not  assisted  by 
gravity,  and  to  a  less  extent  in  sedentary  postures,  whereby  those 
exits  are  compressed  by  unshifted  and  constrained  abdominal 
viscera,  the  urine  is  apt  to  collect,  remain  quiescent  and  deposit. 
The  process  is  analogous  to  what  takes  place  on  a  larger  scale 


Uric  acid  calculus  from  the 
kidney.  The  shape  is 
characteristic.  (From  a 
specimen  at  the  College  of 
Surgeons.) 


m  &  o 


Pisiform  uric  acid  calculi,  passed 
by  the  urethra.  (St.  George's 
Hospital ) 


Place  of 
the  con- 
cretion. 


1  See  p.  881. 
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when  torrents  throw  down  mud  on  entering  a  lake.  According  to 
Prout  the  uric  acid  is  first  precipitated  as  a  gelatinous  or  amor- 
phous hydrate,  which  afterwards  gathers  into  crystals.  This 
process  may  be  accompanied  or  followed  by  a  dull  pain  or  sense 
of  weight  in  the  lumbar  region,  which  may  shortly  pass  away 
or  may  give  place  to  more  marked  signs  of  renal  concretion. 
What  is  known  as  to  the  chemistry  of  uric  acid  in  the  body 
may  be  shortly  stated,  and  is  enough  to  be  of  some  value,  though 
much  still  remains  to  be  learned.  Uric  acid  as  an  excremen- 
titious  substance  of  the  nitrogenous  class  supplies  a  form  of  exit 
for  a  certain  proportion  of  the  nitrogenous  waste.  It  is  derived 
in  part  from  food,  and  in  part  from  tissue;  the  proportion  which 
each  supplies  probably  admitting  of  much  variation.  Food  plays 
an  important  part  in  the  process.  With  healthy  organs  and 
sound  digestion,  the  more  nitrogenous  the  diet  the  more  uric 
acid  is  discharged.  The  following  table  given  by  Dr.  Harley1 
illustrates  this  fact,  and  many  more  statements  of  the  same  kind 
might  be  adduced.  With  wholly  nitrogenous  food  uric  acid  is  at 
its  maximum,  with  non-nitrogenous  food  at  its  minimum. 

Quantity  of  uric  acid  passed  during  twenty-four  hours 
by  healthy  adults. 


Lehmann 

Harley 

Animal 

Mixed  .... 
Vegetable  . 
Non-nitrogenous  . 

Grammes 
1-478 
1-183 
1-021 
0-735 

Grammes 
1-250 
0-755 
0-500 
0-340 

When  uric  acid  out  of  the  body  is  subjected  to  an  oxidizing 
agent  in  the  presence  of  water  it  is  converted  into  urea,  and  it 
has  been  inferred  that  a  similar  action  is  continually  taking  place 
in  the  body,  that  uric  acid  in  fact  is  only  an  intermediate  step 
between  albumen  and  urea.  Whether  the  relation  between  these 
ind  to  oxi-  excrementitious  substances  is  thus  simple  is  a  matter  as  yet  sub 
judice.  Urea  is  believed  to  be  largely  formed  in  the  liver.  It 
is  found  in  the  blood  which  leaves  this  organ  in  much  larger 
proportion  than  in  the  blood  which  enters  it.  In  congestive  and 
other  morbid  conditions  of  the  liver  uric  acid,  with  purpu rates, 
is  found  in  excess  in  the  urine,  and  it  may  easily  be  supposed 
that  in  the  embarrassment  which  such  disease  implies  the  pro- 
cess of  transformation  may  be  arrested,  so  that  uric  acid  is  dis- 
1  The  Vrinc  and  its  Derangements,  p  Go  (Dr.  Harley). 
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charged  in  the  place  of  the  more  elaborated  product.    There  is 

another  fact,  however,  which,  first  noticed  by  Dr.  Parkes 1  and 

since  observed  by  others,  is  less  easily  explicable  on  the  theory 

that  uric  acid  and  urea  are  only  steps  in  the  same  process.  In 

leucocythsemic  enlargement  of  the  spleen  the  uric  acid  of  the 

urine  is  greatly  increased,  whereas  this  organ  is  not  known  to 

have  any  special  duty  with  regard  to  the  making  of  urea ;  from 

this  it  would  seem  that  uric  acid  and  urea  take  their  origin  in 

different  organs  and  are  independent  of  each  other.  Leaving 

the  relation  between  urea  and  uric  acid  as  undetermined,  it  is 

enough  for  the  present  purpose  to  regard  uric  acid  as  the  less 

oxidised  product  of  nitrogenous  waste.    For  the  diminution  of 

uric  acid,  therefore,  chemistry  would  indicate  the  introduction  of 

more  oxygen  and  less  nitrogen,  more  air  and  less  meat,  practicrl 

rules  in  the  promulgating  of  which  modern  science  has  been 

anticipated  by  ancient  experience. 

Uric  acid  may  be  in  excess  without  being  deposited,  or  it  may  On  the 

be  deposited  when  not  in  excess.    Its  deposition  depends  partly  j^g^^^ 

upon  the  acidity  of  the  urine,  and  partly  upon  its  dilution,  deposi- 

Alkaline  urine  holds  it  in  solution.    The  presence  of  a  free  acid  tl0.n  of. 

,  .  ...       uric  acid, 

by  which  the  urates  are  decomposed,  determines  its  precipitation 

the  more  readily  the  greater  its  quantity  and  the  more  con- 
centrated the  urine.  Another  circumstance  is  accessory,  the 
contact  of  an  inanimate  surface,  which  unprotected  by  alkaline 
secretion  invites  crystallisation. 

So  far  no  doubt  presents  itself,  but  the  whole  story  is  not 
told.  Clinical  observation  makes  it  sufficiently  evident  that  the 
whole  mystery  of  uric  acid  is  not  yet  revealed.  Overmuch 
nitrogenous  food,  too  little  air  and  exercise,  whatever  causes 
hepatic  congestion,  whether  by  way  of  diej,  mechanical  obstruc- 
tion, or  ague,  may  be  within  our  understanding  as  causes  of  uric 
acid  excess.  Gout  is  likewise  associated  with  it,  though  the  mode 
of  the  association  is  less  clear  than  its  existence. 

I  have  known  uric  acid  gravel  to  be  passed  largely  and  Causes  of 
regularly  by  pale,  thin,  and  impoverished  old  women,  whose  diet  occasion-8 
has  assuredly  comprised  no  excess  of  flesh  or  luxurious  food,  allyob- 
With  these  the  deposit  occurs  in  connection  with  dyspepsia  s< 
associated  with  a  coarse  and  poor  diet,  or  with  organic  changes 
as  yet  imperfectly  understood. 

1  Parkes,  '  Lectures  on  the  diminution  of  nitrogen  from  the  human  body.' 
Lancet,  April  8,  1871,  p.  469. 
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Vegetable  food  since  Prout  and  Bence  Jones  lias  been  sup- 
posed  to  be  a  frequent  source  of  'acidity.'  Prout  insists  on  the 
malassimilation  of  dumplings  and  such  admixtures  of  flour  and 
fat,  and  their  effect  in  producing  uric  deposits,  while  Bence  Jones 
dwells  upon  the  amount  and  variety  of  acid  theoretically  liable 
to  be  produced  in  the  course  of  the  conversion  of  sugar  and 
starch  into  carbonic  acid  and  water.  But  we  do  not  know  how 
far  this  acid  transmutation  actually  occurs  in  the  body,  though 
possible  out  of  it. 

We  know  as  a  matter  of  observation  that  under  animal  diet 
the  urine  becomes  more  acid,  under  vegetable  diet  less  acid  or 
alkaline.  With  regard  to  uric  acid  in  particular,  we  have  the 
ascertained  increased  excretion  of  this  acid  upon  animal  diet, 
and  its  diminution  upon  vegetable,  and  to  the  same  purpose  the 
infrequency  of  stone  upon  the  potato  diet  of  Ireland. 

But  whatever  be  the  relation  of  vegetable  food  to  uric  acid  it 
is  at  least  clear  that  an  excess  of  this  substance  may  occur  under 
two  distinct  and  even  opposite  conditions,  the  one  caused  by 
overmuch  food  in  relation  to  exercise,  the  other  occurring  with- 
out any  such  excess,  to  be  described  somewhat  vaguely  as  the 
product  of  mal-assimilation,  or  pei'haps  more  correctly  as  the 
result  of  organic  conditions  at  present  unknown,  or  known  but 
imperfectly.  The  influence  of  hepatic  and  splenic  changes  in 
the  production  of  uric  acid  has  already  been  adverted  to. 

Deposition  of  uric  acid  is  more  common  towards  the  ends 
than  in  the  middle  of  life — more  common  before  ten  and  after 
forty  than  in  the  intervening  period.  In  infancy  and  childhood 
this  tendency  sometimes  is,  as  Dr.  Prout  has  observed,  obviously 
hereditary,  derived  from  gouty  or  dyspeptic  parents.  Among 
the  causes  of  this  deposition  in  early  life  nephritis,  whether  from 
cold  or  scarlatina,  deserves  a  prominent  place.  During  con- 
valescence from  this  disease  it  is  not  uncommon  to  find  a  re- 
markable abundance  of  uric  acid  crystals  in  the  urine.  As  the 
renal  channels  reopen  after  their  temporary  closure,  the  accu- 
mulated excrementitious  matters  hurry  out  in  superabundance, 
more  uric  acid  escapes  from  the  kidney  than  can  be  retained  in 
solution,  and  crystals  are  passed,  often  in  great  abundance,  with 
the  urine.  It  may  happen  that  some  remain  behind,  to  become 
the  centres  of  concretion.  I  have  known  cases  in  which  the 
symptoms  of  renal  calculus  have  dated  from,  and  probably  thus 
originated  in,  an  attack  of  scarlatinal  nephritis. 
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Among  the  pathological  associates  of  uric  acid  diabetes  must 
be  mentioned  ;  the  deposit  is  often  noticed  in  the  earlier  stages 
of  the  disease,  while  as  yet  the  urine  is  not  very  copious ;  the 
concurrence  may  possibly  be  attributed  not  so  much  to  greater 
or  less  oxidation — a  theoretical  cause  to  which  both  sugar  and 
excess  of  uric  acid  in  the  urine  have  been  attributed — but  more 
probably  to  the  definite  congestion  of  the  liver,  which  is 
associated,  as  I  have  elsewhere  shown,  with  diabetes. 

During  the  vigour  of  early  middle  life  uric  acid  deposits 
are  comparatively  rare.  They  reappear  when  the  habits  of  life 
begin  to  produce  their  results  and  the  changes  of  age  to  com- 
mence. Intimately  connected  as  uric  acid  is  with  gout,  it  may 
be  said  that  after  middle  life  the  causes  of  gout  are  the  causes 
of  the  uric  acid  diathesis.  Both  are  engendered  by  bodily  in- 
activity, and  occur  in  those  who  have  lived  not  wisely  but  too 
well. 

As  to  the  treatment  of  the  uric  acid  diathesis,  or,  in  other  Treatment 
words,  the  prevention  of  uric  acid  calculi,  we  may  be  wise  in  our  °^Jj^ic 
present  state  of  knowledge  to  be  mainly  guided  by  the  results  of  thesis, 
clinical  observation.    Experience  is  not  in  favour  of  a  general 
recourse  to  an  exclusively  or  mainly  animal  diet,  though,  ac-  Diet, 
cording  to  Bence  Jones,  the  fare  in  extreme  cases  of  the  uric 
acid  diathesis  should  assimilate  to  that  of  diabetes — little  more 
than  lean  meat  and   brandy  and  water.     It  appears  to  be 
generally  wise  to  cut  off  saccharine  and  oleaginous  matters  and 
indigestible  forms  of  pastry,  though  I  believe  harm  has  been 
done  in  this  condition  by  the  too  general  avoidance  of  vegetable 
food.    Malt  liquor  must  be  entirely  interdicted.    It  has  been 
observed  that  as  productive  of  uric  acid  the  presence  of  acetic 
acid  in  any  liquor  is  more  injurious  than  that  of  malic,  tartaric, 
or  citric  acid  ;  hence  beer  does  more  harm  in  this  respect  than 
wine  or  cider.    All  rich  and  imperfectly  fermented  wines,  port, 
rich  sherry,  burgundy,  and  champagne  must  be  avoided,  and 
the  patient  restricted  to  claret  or  weak  spirit  and  water.  Excess 
of  uric  acid  is  often  cured  by  poverty,  with  its  attendant  ad- 
vantages of  frugal  fare,  abstinence,  and  exercise. 

Spare  diet  and  spring  water  clear 
Physicians  hold  are  good, 

especially  for  those  who  make  uric  acid  superabundantly.  Of 
this  prescription  the  water  plays  no  unimportant  part.    It  is 
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impossible  to  exaggerate  the  use  of  diluents,  of  which  none  can 
be  better  than  pure  water,  iu  the  treatment  of  urinary  con- 
Water,  cretions,  particularly  when  they  are  of  this  kind.  Water  is  an 
universal  solvent :  it  furnishes  the  natural  vehicle  for  the  re- 
moval of  all  the  urinary  excreta  :  it  is  a  diuretic  of  rare  virtue, 
for  it  is  free  from  irritating  properties,  while  it  has  the  power, 
rarely  possessed  by  medicines  of  the  diuretic  class,  of  increasing 
the  solids  of  the  urine.  And  beside  its  effect  in  purifying  the 
blood  by  increased  urinary  elimination,  it  will  by  its  solvent 
action  prevent  precipitation  so  effectually  that  it  may  be 
generally  stated  that  the  tendency  to  the  crystallisation  of  uric 
acid  will  diminish  precisely  in  the  same  proportion  as  the  urine 
is  diluted. 

Enough  has  been  said  of  air  and  exercise  to  show  their 
paramount,  almost  specific,  importance. 
Medicine.  However  the  liver  may  be  concerned  in  the  production  of 
uric  acid  or  in  the  action  of  mercury,  there  is  no  doubt  that 
occasional  doses  of  calomel  and  of  some  salient  aperient,  as 
sulphate  of  magnesia  or  some  purging  mineral  water,  as  Pullna 
or  Friedrichshall,  are  often  beneficial. 

Alkaline  remedies,  the  bicarbonate,  or,  what  comes  to  the 
same  thing,  the  citrate  of  potash,  or,  less  effectively,  lithia  in 
similar  combination,  may  be  trusted  as  a  means  of  preventing  the 
precipitation  of  uric  acid,  though  they  do  not  lessen  its  production. 

For  habitual  use  the  effervescing  potash  water,  containing 
from  ten  to  twenty  grains  of  the  bicarbonate  to  the  bottle,  is 
convenient  and  agreeable.  Vichy  water  answers  much  the  same 
purpose :  it  often  proves  of  great  service  in  preventing  the  depo- 
sition of  uric  acid ;  as  containing  soda,  however,  it  is  probably 
less  efficacious,  and  is  in  some  respects  more  objectionable  than 
solutions  of  potash.  The  water  of  Contrexeville 1  has  been  vaunted 
in  disorders  of  the  uric  acid  kind ;  it  seems  to  have  a  marked 
diuretic  action,  and  it  is  supposed  thus  to  expel  gravel  and 
small  calculi  which  otherwise  might  have  grown  in  peace  ;  it, 
however,  contains  a  large  quantity  of  lime,  which  must  be  a 
source  of  danger  where  the  formation  of  the  oxalate  or  phosphate 
is  to  be  apprehended. 

In  connection  with  the  effect  attributed  to  these  waters, 
abounding  as  they  do  with  lime,2  Prout  noticed  that  hard 

1  Analyses  of  Contrexeville  Water. 

2  On  Stomach  and  Renal  Diseases,  4th  edit.  p.  220. 
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waters,  though  generalhy  to  be  avoided  in  calculous  disease, 
sometimes  brought  away  large  quantities  of  gravel  by  their 
diuretic  action.  Similar  results  occasionally  follow  terebinthinate 
remedies.1  Dr.  Henry  related  the  case  of  a  middle-aged  lady 
who,  when  led  by  customary  symptoms  to  expect  a  fit  of  gravel, 
was  in  the  habit  of  taking  a  mixture  chiefly  consisting  of  tur- 
pentine and  laudanum.  This  uniformly  produced  a  discharge  of 
uric  acid  gravel  sometimes  amounting  to  more  than  four  ounces 
in  two  or  three  days.  Possibly  some  of  this  deposit  may  have 
been  formed  as  discharged  under  the  constitutional  influence 
which  the  patient  had  learned  to  recognise,  assisted  possibly  by 
the  opium ;  but  the  bulk  probably  was  merely  dislodged  by 
the  diuretic.  It  has  happened  to  me  more  than  once  to  find  on 
post-mortem  examination  so  large  a  collection  of  uric  acid  gravel 
in  the  pelvis  of  the  kidney  that  it  was  difficult  to  understand 
how  it  could  have  thus  accumulated.  Possibly  in  the  case 
alluded  to  by  Dr.  Henry  some  such  lodgment  had  taken  place. 
Small  discharges  of  uric  acid  gravel  under  the  influence  of  tur- 
pentine are,  however,  by  no  means  uncommon. 

Mixed  Urates. 

These  require  but  a  brief  notice.  Uric  acid  in  combination 
with  potash,  soda,  ammonia,  and  occasionally  lime  in  varying  pro- 
portions, the  potash  generally  being  in  larger  quantity  than  the 
soda  and  ammonia,  forms  the  best  known  of  all  urinary  deposits, 
marked  as  it  is  by  the  obvious  character  of  ready  solubility  with 
warmth.  Under  certain  circumstances  this  forms  o*r  contributes 
to  form  renal  calculi. 

Renal  calculi  consisting  only  of  the  urates  are  exceedingly  Rare  in 
rare — the  museums  of  London  contain  but  two  specimens.    They  Slnipl? 
are  always  of  small  size,  and  are,  as  far  as  I  am  aware,  peculiar 
to  children.  The  College  of  Surgeons  has  a  specimen  which  was 
taken  from  the  body  of  an  infant  only  four  months  old.  Such 
calculi  are  light  or  yellowish  in  colour,  and  in  texture  soft  and 
friable.    Their  peculiar  characteristic  is  their  solubility  in  boiling 
water.    It  is  probable  that  they  originate  in  the  deposition  of  Origin  of 
urates  in  the  kidney-tubes.    Lines  of  amorphous  lithates  mixed  uyates  in 
with  crystals  of  uric  acid  are  continually  found  in  the  straight  tubes^' 
tubes  of  children  who  die  soon  after  birth.    It  is  stated  that  the 
deposition  is  very  rarely  found  in  still-born  children,  or  in  those 

]  Med.-Chir.  Trans,  x.  p.  136. 
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who  have  breathed  for  less  than  twenty-four  hours,  but  that  it  is 
generally  present  between  the  first  and  tenth  days  of  extra-nterine 
life.  It  is  probable,  as  suggested  by  Virchow,  that  this  pheno- 
menon depends  upon  increased  production  of  uric  acid  by  the 
tissue-change  consequent  on  the  establishment  of  respiration, 
while  there  is  no  proportionate  excretion  of  water  to  hold  it  in 
solution.  In  cases  in  which  the  tubes  are  thus  charged,  red  sand 
is  often  found  in  the  pelvis  and  bladder,  which  may  easily  furnish 
the  seed  of  a  calculus  and  explain  the  frequency  of  stone  in  child- 
hood. In  later  life  it  happens,  though  comparatively  rarely,  that 
lines  of  urates  are  found  in  the  cones  :  possibly  this  may  some- 
times be  a  post-mortem  occurrence  due  to  cooling  of  the  body, 
and  consequent  precipitation  of  urates.1 

As  one  of  the  components  of  compound  renal  calculi  the 
urates  are  not  uncommon.  In  thirty-one  compound  calculi  in  the 
museums  of  London  the  urates  are  described  as  occurring  sixteen 
times.  In  one  instance  the  ordinary  urates  were  associated  with 
urate  of  lime.  Dr.  Vandyke  Carter  found  the  urates  to  be  pre- 
sent in  some  form  in  sixty-two  per  cent,  of  the  vesical  calculi  of 
India,  forming  the  nucleus  in  fifty-six  per  cent.  :  as  a  deposit  he 
found  them  commonly  to  precede,  but  rarely  to  follow  oxalate  of 
lime ;  sometimes  to  precede  uric  acid,  very  seldom  succeeding  to 
it.  Thus  the  urates  are  present  in  half  the  renal  stones,  in  more 
than  half  the  vesical. 

The  urates  occur  under  similar  circumstances  to  uric  acid,  and 
may  be  considered  as  having  the  same  practical  bearing. 


Relation  to 
uric  acid. 


Xanthine,  C5H4N402. 

Xanthine2 — xanthic,  or  uric,  oxide — resembles  uric  acid  in 
composition,  from  which  it  differs  only  in  containing  one  atom 
less  oxygen.  It  is  believed  to  be  a  normal  constituent  of  the 
urine,  though  existing  in  it  in  very  small  amount.3 

Xanthine  has  been  found  in  many  parts  of  the  body,  including 
the  liver,  spleen,  pancreas,  brain,  and  muscular  tissue.  It  has 
been  found  in  the  intestinal  concretions  of  animals,  and  in  guano. 

1  See  a  paper  on  '  Uric  acid  infarction  of  the  kidney,'  by  Dr.  H.  Kaphael 
of  New  York,  reported  in  the  Brit.  Med.  Journ.  Dec.  10,  1870,' p.  634. 

2  "EavdSs,  yellow,  from  the  lemon-coloured  residue  after  solution  in  nitric 
acid  and  evaporation. 

3  Dr.  Thudichum  has  given  elaborate  directions  for  the  obtaining  of 
xanthin  from  healthy  human  urine.    Path  of  the  Urine,  2nd  edit.  p.  95. 
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This  substance  forms  almost  the  rarest  of  known  urinary  cal-  Its  fre- 
culi.  Though  obviously  of  renal  origin  it  has  not  yet  been  found  ciuenc^ 
in  the  kidney,  and  therefore  is  not  strictly  included  within  the 
scope  of  the  present  work.  Since  Dr.  Marcet,  in  1817,  described 
*  a  nondescript  calculus,'  which  he  termed  xanthic  in  reference 
to  the  reaction  of  nitric  acid,  I  am  aware  of  but  four  instances 
in  which  urinary  calculi  of  this  nature  have  been  discovered. 

Some  pisiform  concretions  passed  in  a  case  of  diseased 
bladder  were  shown  by  M.  Langier,  in  the  year  1829,  to  consist 
of  this  substance. 

A  stone  removed  from  the  bladder  by  Professor  Langenbeck, 
of  Hanover,  a  portion  of  which  is  in  the  Museum  of  the  College 
of  Surgeons  and  another  portion  at  Guy's  Hospital,  the  com- 
position of  which  was  detected  by  Professor  Stromeyer,  and  in- 
vestigated by  Liebig  and  Wohler,  furnished  the  next  confirmation 
of  Marcet's  observations.  A  fourth  specimen  was  removed  from 
the  urethra  of  a  boy  by  Professor  Dulk,  of  Konigsberg,  and  the 
fifth  and  last  was  found  by  Mr  T.  Taylor,  in  the  Museum  of  the 
College  of  Surgeons,  and  is  described  by  him  in  the  '  Pathological 
Transactions  '  for  the  year  1868.  The  stone  was  extracted  from 
the  bladder  of  a  Mussulman  boy  by  Mr.  George  Coles,  a  surgeon 
in  the  service  of  the  East  India  Company  :  it  had  been  in  the  college 
since  the  year  1851,  and  supposed  to  consist  chiefly  of  uric  acid, 

In  appearance  and  hardness  the  calculi  of  this  material  Appear 
which  have  hitherto  been  discovered  have  closely  resembled  uric 
acid.  They  are  described  as  smooth  and  of  a  yellow  or  brownish 
colour.  Dr.  Marcet's  calculus  had  a  reddish  cinnamon  colour, 
and  was  compact  and  laminated.  Langenbeck's  was  also  lami- 
nated ;  it  had  a  light  brown  colour,  and  was  externally  partly 
polished,  of  an  earthy  texture.  This  calculus,  which  is  the 
largest  yet  known,  was  of  about  the  size  of  a  small  hen's  egg.  A 
peculiarity  of  the  material  is  its  acquirement  by  friction  of  a 
waxy  or  resinous  lustre. 

Calculi  of  this  material  are  readily  soluble  in  caustic  potash, 
xanthine  being  precipitated  by  acid  from  the  alkaline  solution  as 
a  white  powder.  Xanthine  is  soluble  in  nitric  acid  without 
effervescence,  in  that  respect  differing  from  uric  acid,  which 
dissolves  with  copious  evolution  of  gas,  the  solution  leaving  on 
evaporation  a  lemon-coloured  residue,  which  does  not  become 
red  when  acted  upon  by  ammonia. 

From  the  resemblance  of  xanthine  to  uric  acid,  whether  it 
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occur  as  a  calculus  or  as  an  urinary  deposit,  it  is  probable  that 
the  formation  is  not  so  rare  as  is  supposed,  but  is  usually  mis- 
taken for  uric  acid. 
Its  clinical  Clinically,  what  has  been  said  regarding  the  formation  of 
uric  acid  nearly  applies  to  that  of  the  oxide,  since  the  oxide  is 
but  the  acid  incomplete  by  the  want  of  its  last  stage  of  oxidation. 
Dr.  Bence  Jones,  as  the  prophet  of  oxygen,  was  of  opinion  that 
with  more  of  it  the  production  of  xanthine,  as  of  uric  acid,  can 
be  exchanged  for  that  of  more  highly  oxidised  normal  products, 
and  recommends  the  restriction  of  fuel  in  the  food,  with  resort 
to  exercise,  warm  clothing,  alkalies,  and  iron.  Probably  the 
formation  of  xanthine,  as  of  uric  acid,  is  not  to  be  fully  explained 
until  more  is  known  of  its  relations  to  definite  organic  change. 

It  has  been  stated  that  xanthine  has  been  found  in  the  urine 
as  the  consequence  1  of  bathing  in  sulphurous  water,  and  of  the 
inunction  of  sulphur.  It  is  difficult  to  see  any  connection  between 
sulphur  and  uric  oxide ;  if  the  statement  had  concerned  cystine  it 
would  have  corresponded  better  with  our  expectations. 


Oxalate  of  Lime  and  the  Oxalic  Diathesis. 


Characters 
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Oxalate  of  lime  forms  the  hardest  and  most  insoluble  concre- 
tions to  which  the  human  body  is  liable.  They  are  soluble  onlv 
in  strong  acids,  not  in  any  alkaline  or  slightly  acid  solutions, 
such  as  could  reach  them  in  their  native  cavities.  They  appear 
nearly  always  to  originate  in  the  pelvis  or  tubes  of  the  kidney. 
Crystals  of  oxalate  of  lime  of  the  dumb-bell  shapo  are  often  found 
in  the  straight  tubes,  and  these  and  octahedra  have  sometimes 
been  seen  in  and  upon  casts.  Dr.  Beale  noticed  this  in  particular 
in  connection  with  the  suppression  of  urine  of  cholera.  Of  all 
urinary  deposits  the  oxalate  has  the  greatest  tendency  to  cohere — 
some,  like  the  amorphous  urates  and  phosphates,  adhere,  and 
that  with  much  readiness,  to  any  dead  surface,  but  they  seldom 
concrete  independently.  Uric  acid  concretes  independently,  and 
the  oxalate  does  so  even  more  strikingly.  Numbers  of  octa- 
hedra, or  of  dumb-bells,  or  of  irregular  lumps  derivable  from 
the  latter,  are  often  found  under  the  microscope  in  concrete 
masses,  the  component  particles  sometimes  held  together  by  a 
translucent  web  like  a  film  of  structureless  mucus,  or  maintaining 
their  contact  without  visible  means.  Each  mass  so  formed  is  a 
1  Beale,  Kidney  Diseases,  $e.,  edit.  3,  p.  374. 
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calculus  in  miniature,  and  needs  but  to  stay  in  one  of  the  urinary- 
cavities  to  acquire  concretion  perhaps  of  other  kinds.  I  have 
before  me  many  sketches  of  microscopic  concretions  formed  as  I 
have  described,  which,  however,  I  need  not  produce,  as  Dr.  Beale 
has  already  illustrated  the  subject.1  This  tendency  of  the 
oxalate  is  a  sufficient  explanation  of  the  frequency,  upon  which  I 
have  already  dwelt  (see  p.  866),  with  which  stones  are  originated 
by  it. 

The  material  has  a  strongly  crystalline  tendency.  Small 
calculi  are  often  developed  in  the  pelvis  of  the  kidney  which 
consist  of  aggregations  of  translucent  crystals,  which  look  as  if 
they  belonged  to  the  mineral  instead  of  the  animal  kingdom.  In 
traversing  the  ureter,  these  produce  severe,  often  agonising  pain. 
The  divergent  groups  of  sharp  spines  or  plates 
become  the  centre  of  stratified  deposition, 
whence  arises  the  peculiar  tuberculated  exte- 
rior by  which  oxalate  of  lime  calculi, whether  in 
the  kidney  or  bladder,  are  characterised.  The 
spiked  or  bossed  exterior  is  often  such  as  to 
give  a  resemblance,  more  genuine  than  most 
morbid  similitudes,  to  a  blackberry  or  mul- 
berry. Though  when  oxalate  of  lime  calculi 
are  small  they  are  often  obviously  crystalline, 
this  is  not  always  the  case.  They  sometimes 
take  the  aspect  of  black  or  dark  grains — ■ 
black  gravel  as  it  has  been  termed— which 
much  resemble  poppy-seeds.  Sometimes  they 
are  of  a  light  colour.  At  the  College  of  Sur- 
geons are  a  number  of  renal  concretions  of 
oxalate  of  lime,  which  consist  of  minute  polished  spherules, 
which  but  for  their  faint  yellowish  tint  might  pass  for  a  collec- 
tion of  small  pearls. 

Often  these  concretions  attain  a  considerable .  size  in  the 
kidney,  though  they  do  not  reach  the  enormous  bulk  occasionally 
presented  by  uric  acid,  and  often  by  the  phosphates.  One  of 
the  largest  renal  calculi  of  oxalate  of  lime  which  I  have  met 
with  is  represented  (woodcut,  p.  886).  It  belongs  to  the  College 
of  Surgeons. 

Sometimes  a  large  number  of  calculi  of  this  substance  are 
found  in  one  kidney,  where  their  angular  forms  are  well  adapted 

1  Kidney  Diseases.  §~c.,  3rd  edit,  plate  xxxiii.  p.  378. 
3  M 


A  rare  form  of  oxa- 
late of  lime.  Small, 
smooth  calculi,  of 
which  three  ounces 
were  found  within 
a  dilated  kidney. 
(From  a  specimen 
in  the  College  of 
Surgeons.) 
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to  cause  irritation.  These  calculi,  from  their  hardness  and  close 
texture,  take  a  high  polish,  and  with  their  irregular  stratifica- 
tion and  variegated  colour  often  resemble  agates,  and  might  well 
be  applied  to  ornamental  purposes,  were  the  diseases  of  human 
beings  like  those  of  oysters  resorted  to  for  the  production  of 
jewellery. 

It  is  probable  that  no  varieties  of  renal  calculi  cause  so  much 
pain  as  oxalate  of  lime,  though  from  the  fact  that  they  are  less 
often  disposed  with  bilateral  symmetry,  they  are  not  such 
frequent  causes  of  fatal  suppression  of  urine  as  are  concretions 
of  uric  acid. 

Circum-  What  has  been  termed  the  oxalic  acid  diathesis  has  been, 

stances 
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Oxalate  of  lime  calculus  from  the  kidney,  consisting  as  seen  in 
section  of  aggregated  spheres.  (From  the  illustrated  catalogue 
of  the  College  of  Surgeons.) 

since  it  was  first  brought  into  notice  by  Prout,  the  subject  of 
much  discussion.  The  deposition  of  oxalate  of  lime  in  the  urine 
has  been  regarded  by  some  as  a  sign  of  the  gravest  disturbance 
of  health,  by  others  as  of  comparative  insignificance.  There  is 
no  doubt  that  crystals  of  oxalate  of  lime  are  often  produced  in 
urine  by  changes  which  have  occurred  subsequent  to  its  secre- 
tion; while,  on  the  other  hand,  it  must  be  admitted  that  the 
habitual  production  of  these  crystals  is  often  associated  with  a 
condition  of  nervous  depression  akin  to  that  which  attends  the 
excessive  secretion  of  lime  in  any  shape. 

So  much  as  concerns  the  formation  and  prevention  of  con- 
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cretions  of  the  oxalate  may  be  briefly  stated.  Oxalate  of  lime  is 
precipitated  only  in  acid  urine.  Oxalic  is  closely  allied  to  uric 
acid,  uric  acid  being  it  is  said  convertible  by  the  addition  of 
oxygen  and  water  into  oxalic  acid  and  urea.  Dr.  Owen  Rees 
has  shown  that  by  virtue  of  some  such  change  when  urine  con- 
taining urates  is  heated,  oxalate  of  lime  is  produced.  He  believes 


Eemarkably  pointed  calculi,  consisting  of  oxalate,  with  a  small  pro- 
portion of  phosphate  of  lime.  The  kidney  in  which  they  were 
found  was  ruptured  by  the  fall  of  a  brick  upon  the  loins.  (St. 
George's  Hospital.) 


that  this  conversion  is  of  very  frequent  occurrence,  and  is  in  fact 
the  only  source  of  oxalic  acid  in  the  urine. 

Whether  or  no  oxalic  acid  in  the  urine  is  usually  thus  pro- 
duced, we  have  evidence  that  it  may  also  appear  in  this 
secretion  after  having  been  swallowed,  and  on  the  strength  of 
this  possibility  persons  prone  to  the  deposition  of  the  oxalate 
have  been  made  to  abstain  from  rhubarb  and  sorrel,  too  often  an 
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ineffectual  injunction,  for  practically  the  development  of  the  salt, 
as  will  be  presently  shown,  is  a  question  more  of  lime  than  of 
oxalic  acid. 

That  this  acid  is  more  often  developed  within  the  organism, 
whether  in  the  urinary  cavities  or  elsewhere,  than  introduced 
from  without  is  evident  from  the  frequent  and  abundant  dis- 
charge of  it,  though  all  food  known  to  contain  it  be  excluded. 
According  to  Dr.  Bence  Jones,  the  '  oxalic  diathesis,'  like  other 
forirs  of  acidity,  is  a  result  of  the  insufficient  action  of  oxygen 
and  the  arrest  at  the  stage  of  oxalic  acid  of  the  process  of  oxida- 
tion, by  which  the  hydrocarbons  of  food  should  be  transmuted 
into  carbonic  acid  and  water. 

But  what  is  of  more  practical  importance  than  this  hypo- 
thetical development  of  the  acid  is  the  influence  of  the  ba=:e. 
Given  excess  of  lime  in  the  urine  oxalic  acid,  come  it  from  whence 
it  may,  is  seldom  wanting.  Whether  it  be  that  an  abundance  of 
lime  accelerates  the  process  of  decomposition  by  which  oxalic 
acid  is  made  from  other  urinary  substances,  or  whether  this  acid 
is  more  generally  secreted  with  the  urine  than  has  hitherto  been 
thought,  the  excess  of  lime  only  bringing  into  view  what  pre- 
viously existed,  from  one  of  these  causes  or  some  other  it  is 
certain  that  if  much  lime  be  passed  with  the  urine,  whether  as  a 
consequence  of  the  excessive  ingestion  of  this  earth,  or  otherwise, 
some  of  it  will  usually  appear  as  oxalate. 

If  chloride  of  calcium  be  added  to  healthy  urine  crystals  of 
oxalate  of  lime  will  generally  be  thrown  down.  Similarly,  if 
lime  in  the  form  of  lime-water  or  oxalate  of  lime  bo  administered 
for  a  few  days  to  a  healthy  person  the  lime  will  reappear  in  the 
urine,  partly  as  phosphate,  and,  so  long  as  the  urine  remains 
acid,  partly  as  oxalate.  A  similar  production  of  oxalate  of  lime 
probably  occurs  from  the  continued  drinking  of  water  highly 
charged  with  lime  ;  hence  the  known  frequency  of  urinary  calculi 
in  limestone  districts.  It  may  be  generally  stated  that  when 
the  urine  contains  excess  of  lime,  if  the  secretion  be  normally 
acid,  much  of  the  lime  will  appear  as  oxalate  ;  if  it  be  slightly 
acid  or  neutral,  as  acid  or  crystalline  phosphate  ;  if  alkaline,  as 
amorphous  or  basic  phosphate.1 


1  For  further  particulars  upon  the  action  of  lime-salts  upon  the  urine,  I 
may  refer  to  some  observations  I  made  in  conjunction  with  Dr.  Bence  Jones,  the 
results  of  which  have  been  published  by  him  in  the  Trans  of  the  Chemical 
Society. 
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The  practical  issues  of  what  has  been  stated  with  regard  to  Clinical 
oxalate  of  lime  may  be  briefly  explained.  the^xalie 

When  this  deposit  is  formed  persistently  in  copious  clear  and  diathesis, 
pale  urine,  it  may  generally  be  regarded  as  the  result  of  secretion, 
and  a  sign  of  a  constitutional  state.    When  it  is  found  in  high- 
coloured  or  lithatic  urine  it  may  possibly  have  resulted  from  a 
decomposition  of  urates,  and  be  without  clinical  significance. 

According  to  Dr.  Prout,  the  oxalic  diathesis  is  more  common 
in  men  than  in  women,  it  affects  chiefly  persons  of  either  a 
sanguine  or  a  melancholic  temperament,  it  is  often  associated 
with  affections  of  the  skin,  and  it  is  apt  to  be  developed  by 
residence  in  a  damp  or  malarious  district.  The  association  of 
oxalate  of  lime  and  malaria  is  of  interest  in  connection  with  inter- 
mittent hematuria,  a  disease  which  is  connected  with  ague,  and 
in  which  crystals  of  oxalate  almost  invariably  abound.  Often 
the  deposition  is  associated  with  flatulent  dyspepsia,  and  with 
nervous  depression  and  irritability,  though  it  is  by  no  means 
certain  that  the  state  of  the  nervous  system  is  not  more  often  the 
cause  than  the  consequence  of  the  disturbance.  Dr.  Bence  Jones 
thus  describes  the  symptoms  of  the  £  oxalic  diathesis  '  :  — 

'  The  most  common  symptom  is  flatulent  dyspepsia  ;  frequently 
before  food  considerable  uneasiness  is  felt  and  eructation  occurs. 
Eating  for  a  time  removes  the  symptoms,  only  to  return,  in  an  hour 
or  two,  with  increased  intensity.  The  pain  sometimes  is  so  severe, 
persistent  or  intermitting,  that  it  can  only  be  produced  by  actual 
cramp  of  the  muscular  coat  of  the  stomach.  This  state  of  suffer- 
ing may  last  from  half-an-hour  to  three  or  four  hours,  and  then 
cease  to  return  for  some  days,  months,  or  years.  In  the  urine 
the  presence  of  oxalate  of  lime  may  be  suspected  when  sudden 
changes  in  the  quantity  made  in  twenty-foar  hours  are  observed. 
Usually  an  increased  urgency  and  frequency  of  making  1  water 
accompanies  this  increased  flow,  and  there  is  a  general  feeling 
of  irritability  of  the  nervous  system,  exaggerating  external  and 
internal  annoyances  to  a  degree  far  beyond  that  to  which  they 
would  give  rise  if  no  dyspepsia  existed.' 

It  is  certain,  however,  that  while  such  disturbances  are  often 
found  in  conjunction  with  the  deposition  of  the  oxalate,  they  may 
equally  occur  as  a  result  of  the  gouty  condition  without  any  pro- 
duction of  oxalate  of  lime  in  the  urine,  and  further  that  oxalate 
of  lime  may  be  precipitated  abundantly  in  persons  who  appear 

1  It  may  be  added  that  the  presence  of  oxalate  of  lime  in  the  urine  of 
children  is  often  associated  with  nocturnal  incontinence. 
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to  be  in  perfect  health,  and  neither  present  the  symptoms  nor 
possess  the  constitutional  characters  which  have  been  associated 
with  the  oxalic  diathesis.1 

The  oxalic  diathesis  is  a  condition  which  has  been  considered 
too  much  as  an  isolated  one,  instead  of  being  connected,  as  it 
is,  with,  that  tendency  to  pass  earthy  salts  in  excess  which  is  so 
constantly  associated  with  an  active,  restless,  or  irritated  nervous 
system.  Oxalic,  like  other  earthy  deposits,  are  found  in  persons 
of  a  nervous  temperament,  who  have  pale  complexions,  pass 
abundant  light-coloured  urine,  and  for  the  most  part  lead  studious 
and  sedentary  lives. 

As  to  the  treatment  of  the  oxalic  diathesis,  or  in  other  words, 
the  prevention  of  the  concretion  of  oxalate  of  lime,  it  is  obvi- 
ously advisable  to  inhibit  hard  water,  and  by  way  of  theoretic 
accuracy,  the  vegetable  vehicles  of  oxalic  acid,  rhubarb  and 
sorrel.  If  there  be  any  tendency  to  concretion  the  free  use  of 
distilled  or  soft  water  is  indicated. 

Dr.  Prout,  seconded  in  this  respect  by  Dr.  Bence  Jones,  held 
that  the  diet  should  approximate  to  that  now  commonly  enforced 
in  diabetes,  of  which  meat  and  spirit  and  water  form  the  staples. 
Sugar,  according  to  Dr.  Prout,  should  be  entirely  prohibited. 
French  cookery,  '  by  which  animal  matters  are  reduced  to  a  semi- 
fluid or  pultaceous  mass,'  agrees  better,  according  to  the  same 
authority,  than  the  'solid  chops  or  steaks  of  this  country.'  Dr. 
Basham,  however,  nowise  assents  to  these  views.  He  commends 
'good  English  fare,  neither  a  vegetable  diet  nor  an  animal  diet 
prevailing,'  and  I  think  that  experience  is  with  Dr.  Basham. 
Persons  who  pass  lime  freely,  though  often  dyspeptic,  need  a 
liberal  diet,  one  not  too  narrowly  restricted.  Plainly  cooked 
meat,  without  the  exclusion  of  vegetables,  and  with  a  little 
non-saccharine  wine — claret  or  light  sherry — may  be  generally 
resorted  to,  while  in  some  cases  distinct  benefit  will  follow  from 
the  occasional  admission  of  port  wine  or  bitter  ale. 

It  is  scarcely  necessary  to  insist  on  the  use  of  fresh  air  and 
free  exercise  in  this  condition,  whether  regarded  as  one  of 
imperfect  assimilation  or  nervous  disturbance. 

As  medicine,  nitro-muriatic  acid  has  been  reputed  since  the 
days  of  Prout  to  prevent  the  deposition  of  oxalate  of  lime,  and 
there  can  be  no  doubt  that  the  reputation  is  deserved.  Strychnia, 

1  For  some  valuable  information  upon  this  subject  I  may  refer  to  Dr. 
Roberts's  work  on  Urinary  and  Renal  Diseases. 
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with  or  without  the  acid,  is  often  of  the  greatest  use,  apparently 
correcting  the  conditions  of  nervous  system  in  which  the  tendency 
takes  its  rise.    Quinine  and  iron  are  less  generally  useful.1 

Phosphatic  Calculi  and  the  Phosphatic  Diathesis. 

Three  varieties  of  calculi  are  found  in  the  kidney,  consisting  Desn-ip- 
of  earthy  or  ammoniacal  phosphates — the  calcic  phosphate,  the  p^ospha- 
ammonio-magnesic  phosphate,  and  the  fusible  calculus,  which  is  tic  calculi ; 
a  mixture  of  the  two. 

Calcic  Phosphate,  or  bone  earth,  Ca3P208,  in  an  unmixed.  0f  thecal- 
state,  is  rare  as  an  urinary  concretion.  Calculi  of  this  material  C1C  phos- 
are  generally  chalky  in  appearance,  or  with  a  faint  brownish 
tinge.  They  are  often  laminated  concentrically,  while  their 
outer  surfaces  are  polished.  The  material  cannot  be  fused  with 
the  blowpipe.  It  dissolves  readily  in  hydrochloric  acid,  from 
which  solution  it  is  precipitated  in  a  gelatinous  state  by 
ammonia. 

A  deposit  of  this  rature,  derived  as  it  is  from  urine  which  is 
alkaline,  but  not  ammoniacal,  is  very  apt  to  be  succeeded  by  the 
triple  or  mixed  phosphate,  which  ammoniacal  urine  induces,  for 
the  obvious  reason  that  alkaline  urine  is  apt  to  become  ammo- 
niacal. Stones  of  this  nature,  therefore,  seldom  or  never  attain 
a  large  size  uncomplicated  by  other  deposits.  Indeed,  stones  of 
pure  phosphate  of  lime  of  any  size  are  among  the  rarities  of 
pathology.  The  largest  and  best-described  collections  in  London, 
namely,  those  at  the  College  of  Surgeons  and  St.  George's 
Hospital,  contain  no  example. 

When  the  concretion  of  phosphates  is  established,  though 
one  kind  of  phosphatic  deposit  may  be  ovprlaid  by  another  or  by 
carbonate  of  lime,  it  is  almost  unknown  for  uric  acid  or  oxalate 
of  lime  to  be  deposited,  bearing  out  the  statement  of  Dr.  Marcet, 
that  the  phosphatic  diathesis  is  never  succeeded  by  any  other.2 

The  ammonio-magnesic  or  triple  phosphate  (H4NMgP04) 3  is  cfthe 

the  product  of  ammoniacal  urine.    It  rarely  occurs  as  a  primary  triple 

1  J  r  J  phosphate; 

1  In  relation  to  the  phosphatic  diathesis  see  also  the  chapter  on  Phosphuria. 

2  Dr.  Eoberts  mentions  a  calculus  (probably  vesical)  in  which  uric  acid 
alternates  with  bone  earth  ;  this,  however,  is  exceedingly  rare. 

3  I  have  known  as  an  exceptional  circumstance  the  ammonio-magnesian 
phosphate  to  be  deposited,  and  that  most  copiously,  and  immediately  upon  the 
emission  of  the  urine,  when  that  secretion  has  been  alkaline,  but  not  appre- 
ciably ammoniacal  or  decomposed.    A  striking  instance  of  this  occurred  in 
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deposit,  excepting  as  an  incrustation  upon  a  diseased  surface. 
It  forms  a  coating  upon  stones  of  every  sort,  being  deposited 
wherever  the  primary  concretion  causes  enough  mucous  irrita- 
tion to  make  the  urine  in  the  pelvis  ammoniacal  by  the  admix- 
ture of  diseased  secretion.  The  substance  is  "white,  soft,  and 
friable,  of  loose  texture,  seldom  laminated,  often  sparkling  with 
crystalline  grains.  It  fuses  with  difficulty  before  the  blowpipe, 
giving  an  ammoniacal  odour.  Dilute  acids  dissolve  it  readily,  and 
the  solution  when  neutralised  with  ammonia  deposits  it  again  in 
a  crystalline  form. 

The  general  aspect  of  calculi  largely  composed  of  this 
material  may  be  learned  from  the  accompanying  woodcuts. 


Two  calculi  from  the  same  kidney,  the  smaller  of  which  is  entirely 
composed  of  triple  phosphate;  the  larger  externally  of  the  mixed 
phosphates.    (St.  George's  Hospital.) 


case  of  tubal  nephritis,  in  which  recovery  took  place.  The  ammonia  was  of 
course  present  in  the  urine,  though  not  in  a  volatile  form,  probably  the  result 
of  secretion,  not  of  decomposition.  It  may  be  noticed  also  that  there  are 
special  circumstances  in  which  crystals  of  the  same  kind  are  habitually  found 
in  acid  urine,  though  not  formed  in  it.  The  urine  in  the  pelvis  of  one  kidney 
may  be  ammoniacal  from  stone  or  other  local  disease,  while  that  in  the  other 
kidney  is  healthy,  and  the  mixture  in  the  bladder  acid.  The  ammoniacal 
crystals  may  escape  complete  solution  in  the  bladder,  but  present  in  the 
corrosion  of  their  outlines  signs  of  partial  solution,  which  may  be  generally 
taken  as  evidence  of  unilateral  disease. 
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The  first  represents  two  calculi  which  lay  together  in  the 
same  kidney,  the  larger  of  which  is  partly,  and  the  smaller 
entirely,  composed  of  the  triple  phosphate.  The  smaller  stone 
in  being  thus  solely  composed  of  triple  phosphates,  hardly  need 
be  regarded  as  an  exception  to  the  rule  that  this  deposit  is 
always  consequent  upon  some  other,  since  the  smaller  stone  was 
probably  secondary  to  the  larger,  and  resulted  from  the  mucous 
disturbance  it  set  up.    A  renal  stone  of  almost  pure  triple  phos- 


Renal  calculus,  weighing  seven  and  a-half  ounces.  Nearly  pure 
phosphate  of  magnesia  and  ammonia.  The  central  part  is  con- 
fusedly crystallised,  the  rest  laminated.  (From  the  illustrated 
catalogue  of  the  College  of  Surgeons.) 

phate,  which  weighed  seven  and  a-half  ounces — one  of  the  largest 
on  record — is  represented  in  the  annexed  woodcut.  The  calculus 
was  taken  from  the  body  of  a  daughter  of  the  well-known  Sir 
Richard  Steele;  the  kidney  had  been  reduced  to  a  mere  cyst. 
Mixed  phosphates,  or  the  fusible  calculus  of  WolJaston,  con- 
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of  the  sisting  of  a  mixture  in  variable  proportions  of  the  calcic  and 
phos^  ammon^°-rnagnes^c  phosphates,  is  far  more  frequently  met 

pbates.  with  than  either  of  its  components  alone.  It  is  deposited  in 
similar  circumstances  to  the  triple  phosphate  by  alkaline  and 
ammoniacal  urine,  in  general  connection  with  inflamed  mucous 
membrane.  It  encrusts  foreign  bodies,  calculi  of  all  kinds, 
morbid  growths,  and  roughened  or  inflamed  membrane.  It  col- 
lects about  urinals,  or  wherever  urine  is  allowed  to  putrefy.  A 
quantity  of  it,  which  had  been  scraped  from  the  bottom  of  a 
chamber  vessel  which  had  been  seldom  emptied,  and  never 
cleaned,  was  once  sent  to  me  from  a  remote  part  of  Great  Britain. 
The  urine  had  been  passed  by  a  gentleman  who  had  symptoms 
of  renal  calculus,  but  the  collection  of  this  deposit  indicated  only 
that  his  urine  had  been  allowed  to  decompose,  subsequent  to  its 
emission.  The  same  process  may,  of  course,  occur  within  the 
urinary  cavities,  as  well  as  externally  to  them. 

Calculi,  consisting  mainly  of  this  material,  vary  much  in  size, 
often  attaining  a  great  bulk.  They  are  often  of  very  irregular 
shape,  curved  and  branched,  so  as  to  follow  the  shape  of  the 
pelvis.  In  their  irregular  and  fantastic  shapes  and  earthy  white 
outsides  these  calculi  often  resemble  rough  flints  fresh  from  the 
chalk.  They  are  loose  and  friable  generally,  but  not  always, 
showing  stratification  on  section.  Their  substance  often  sparkles 
with  minute  crystals  of  triple  phosphate.  It  fuses  readily  before 
the  blowpipe  ;  it  is  soluble  in  dilute  acids ;  from  its  solution 
ammonium-oxalate  separates  calcic  oxalate,  and  pure  ammonia 
throws  down  ammonio-magnesic  phosphate. 

When  calculi  are  of  large  size,  whatever  their  internal  struc- 
ture may  be,  they  are  almost  invariably  coated  either  with  mixed 
or  triple  phosphate. 

A  good  specimen  of  a  renal  stone  composed  externally  of 
the  mixed  phosphates  is  seen  in  woodcut  (page  892). 
On  the  de-        Of  late  years  much  light  has  been  thrown  upon  the  precipi- 
ofphog11      tatl0n  °f  tne  earthy  and  ammoniacal  phosphates.    Prout — the 
pliates  in     accuracy  of  whose  observations  of  disease  must  give  his  work 
the  kidney.  permanent  value,  however  time  may  modify  his  chemical  theo- 
ries— thought  that  the  deposition  of  the  triple  or  earthy  phos- 
phates was  necessarily  owing  to  their  superabundant  secretion  in 
the  urine,  and  associated  grave  symptoms  of  nervous  prostra- 
tion and  irritability  with  their  presence  as  urinary  sediments. 
Tt  is  probable  that  Prout  did  not  over-estimate  the  clinical  sig- 
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nificance  of  these  deposits,  though  later  observations  have  shown 
that  the  earthy  phosphates,  though  not  existing  in  more  than 
their  natural  amount,  may  be  deposited  by  urine  simply  because 
it  is  wanting  in  acidity,  and  that  the  ammoniacal  salt  is  the 
product  of  decomposition,  not  of  secretion.  Phosphate  of  lime 
is  soluble  in  acid,  but  not  in  alkaline  urine,  and  is  thrown  down 
wherever  the  urine  loses  its  acidity.  From  urine  which  is  neu- 
tral or  barely  acid  the  crystalline  or  acid  phosphate  is  deposited. 
Decidedly  alkaline  urine  deposits  the  neutral  or  amorphous  phos- 
phate. So  long  as  the  urine  remains  free  from  ammonia  the 
lime-salt  will  be  thrown  down  without  any  ammoniacal  ad- 
mixture, and  a  stone,  should  one  form,  will  consist  of  phosphate 
of  lime  unmixed  with  the  triple  phosphate — a  rare  variety  of 
calculus.  Urine  alkaline  only  from  fixed  alkali  is  generally  un- 
connected with  any  local  irritation  in  the  urinary  tract,  and  is 
unmixed  with  mucus.  The  sediment,  therefore,  is  loose  and 
powdery,  and  has  little  tendency  to  cohere  into  calculi.  If  the 
urine  be  ammoniacal,  the  deposit  will  be  mixed,  containing 
ammonio-magnesic,  in  addition  to  the  calcic,  salt.  Possibly 
under  such  circumstances  the  ammonio-magnesian  salt  may  be 
in  much  the  larger  proportion,  and  may  concrete  almost  by 
itself.  The  concretion  is  facilitated  by  the  mucus,  which  in 
such  cases  is  always  present.  With  this  dependence  of  phos- 
phatic  calculi  upon  alkalescence  of  urine,  it  is  necessary  to 
revert  to  the  conditions  under  which  fixed  and  ammoniacal 
alkalinity  occur. 

Urine  alkaline  from  fixed  alkali  has  been  so  secreted.    It  Circum- 

is  secreted  ammoniacal  only  in  exceptional  circumstances.    If  stf^esi 

,   .'  ,  .         -ii,  which  de- 

ammoniacal,  it  has  almost  invariably  become  so  subsequent  to  termine 

secretion  as  a  result  of  putrefactive  change,  and  the  conversion  J^kalinity 
of  urea  into  carbonate  of  ammonia.  When  urine  is  primarily 
alkaline  from  fixed  alkali,  it  the  more  readily  takes  on  ammo- 
niacal decomposition,  for  which  reason  the  deposition  of  the 
calcic  is  likely  to  be  early  succeeded  by  that  of  the  mixed 
phosphate. 

The  urine  may  be  alkaline  from  fixed  alkali,  either  because  when  from 
the  alkalies  or  lime  are  in  excess,  or  the  acid,  especially  the  fij^eCj- 
phosphoric,  deficient.    The  condition  is  usually  associated  with  '    '  ' 
a  depressed  state  of  health,  especially  involving  circumstances  of 
nervous  depression.    Many  conditions  of  serious  chronic  disease 
have  been  mentioned  as  thus  accompanied — phthisis,  dyspepsia, 
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chronic  vomiting,  gout,  chlorosis,  &c.  It  sometimes  happens 
that  the  urine  is  thus  alkaline  at  an  advanced  stage  of  granular 
degeneration  of  the  kidney ;  under  these  circumstances  the 
condition  is  one  of  evil  augury,  as  it  appeals  to  depend  upon 
defective  elimination  of  phosphoric  acid.  Apart  from  states  of 
health,  the  urine  may  obviously  be  rendered  alkaline  by  medi- 
cines containing  potash  or  soda,  their  carbonates  or  their  vege- 
table salts,  which  in  the  body  are  converted  into  carbonates,  or 
by  fluids  containing  lime,  such  as  lime-water,  or,  as  has  been 
used  experimentally,  the  solution  of  the  acetate. 

Fixed  alkalinity  of  urine  as  a  morbid  condition,  unconnected, 
that  is,  with  food  or  medicine,  suggests  a  treatment  of  a  generally 
tonic  character,  in  which  mineral  acids,  perchloride,  or  other 
salts  of  iron,  and  quinine,  strychnia,  or  other  vegetable  bitters 
are  included.  The  condition,  however,  comparatively  seldom 
occurs  unconnected  with  some  other  morbid  state,  on  which  the 
management  of  the  patient  will  chiefly  depend, 
when  from  Ammoniacal  urine  becomes  so,  as  a  rule,  in  consequence,  as 
ammonia.  nas  been  stated,  of  change  subsequent  to  secretion,  and  is  there- 
fore a  sign  of  diseased  urinary  cavities,  rather  than  of  alteration 
of  blood.  Instances  have,  however,  been  recorded  in  which 
there  is  reason  to  believe  that  the  urine  has  been  secreted  am- 
moniacal.1 I  could  not  doubt  that  this  was  so  in  the  case  of  a 
feeble  old  lady  who  often  passed  ammoniacal  urine  when  more 
than  usually  debilitated,  the  normal  condition  of  the  urine  being 
as  often  restored  by  mineral  acids  and  tonic  treatment.  The 
urine  of  advanced  renal  disease  often  has  a  fishy  and  distinctly 
ammoniacal  smell,  together  with  an  alkaline  reaction,  and  must 
be  presumed  to  have  been  so  secreted  when,  as  often  happens, 
the  cavities  and  passages  are  free  from  disease. 

Dr.  Graves  2  mentions  two  instances  in  which  carbonate  of 
ammonia  was  apparently  present  in  urine  when  secreted.  It 
may  be  accepted  as  a  rule  which  has  few  exceptions  that  when- 
ever the  urine  is  ammoniacal  to  the  smell,  or,  in  other  wrords, 
contains  carbonate  of  ammonia,  it  has  become  so  in  the  bladder 
or  pelvis  of  the  kidney  as  the  result  of  local  disease,  comprising 
either  retention  of  urine  or  inflammation  of  the  urinary  mem- 
brane, or  both.  Urine  retained  in  the  bladder  by  mechanical 
obstruction  or  from  loss  of  expulsive  power  decomposes,  become? 

1  Urinary  and  Renal  Diseases,  p.  29. 

-  Clini  -al  Lectures,  2nd  edit.,  vol.  ii.  p.  272. 
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ammoniacal,  sets  up  thereby  vesical  inflammation,  and  thus  Relation o 

becomes  ming-led  with  morbid  mucous  products,  which  intensify  IP.orV^ 

.     .    .      .  ■         m,         .  discharge 

its  putrescence,  and  add  to  its  irritating  properties.  The  urinary  to  ammo- 
mucous  membrane  is  apt  to  discharge,  when  irritated  by  calculi,  n^cal 
morbid  growths,  or  retained  urine,  alkaline  fluid,  which,  by 
acting  as  a  ferment,  causes  decomposition.  From  this  or  some 
similar  reason  urine  mixed  with  the  products  of  mucous  inflam- 
mation rapidly  decomposes  and  acquires  ammonia.  A  calculus, 
whatever  its  composition,  if  it  be  such  as  to  cause  much  mucous 
irritation,  is  apt  to  be  bathed  with  ammoniacal  urine  intermixed 
with  mucous  or  muco-purulent  flux.  The  earthy  and  triple 
phosphates  are  necessarily  precipitated,  while  the  tenacious  mucus 
binds  them  together  into  a  coherent  form,  thus  supplying  all 
the  conditions  needed  for  the  formation  and  retention  of  calculous 
matter.  The  precipitate  supplies  the  stone,  and  the  mucus,  so 
to  speak,  adds  the  mortar.  Calculi  of  vast  size  thus  accumulate. 
It  used  to  be  thought  that  under  some  circumstances  the  urinary 
mucous  membrane  actually  secreted  earthy  matter  instead  of,  as 
now  understood,  only  causing  its  precipitation.  The  abundance 
of  the  phosphatic  accumulation  in  some  cases  is  enough  to  sug- 
gest that  there  may  be  truth  in  the  old  view ;  but  I  am  not 
aware  that  any  observations  have  been  made  as  to  the  amount 
of  earthy  salts  in  urinary  mucus,  nor  would  it  be  easy  to  obtain 
it  in  sufficient  quantity  for  analysis  unmixed  with  urine. 

Any  source  of  irritation  in  the  pelvis,  or  any  means  by  which 
the  urine  is  rendered  ammoniacal,  may  determine  the  formation 
in  this  situation  of  a  mixed  phosphatic  calculus.  Probably  most 
calculi  of  this  kind  take  their  rise  in  a  concretion  of  oxalate  of 
lime  or  uric  acid.  Others  originate  in  a  clot  of  blood  or  a  mass 
of  agglutinated  mucus.  A  phosphatic  calculus  in  the  kidney  stones pr 
may  arise  from  a  state  of  urine  set  up  by  a  stone  in  the  bladder,  duced  by 
A  preparation  recently  added  to  the  collection  at  St.  George's 
Hospital  may  serve  as  an  illustration.  The  bladder,  that  of  a 
child,  contains  a  large  uric  acid  stone  partially  encrusted  with 
phosphates.  Each  kidney  contains  an  irregular,  elongated  cal- 
culus of  mixed  phosphates  accurately  moulded  to  the  shape  of 
the  pelvis.  It  would  seem  that  the  uric  acid  stone  developed 
in  the  bladder  until  it  at  last  caused  by  its  irritation  an  ammo- 
niacal condition  of  urine,  and  became  consequently  coated  with 
phosphates.  The  ammoniacal  urine  regurgitated,  or  the  mucous 
inflammation  travelled  upwards  until  the  ammoniacal  condition 


ammonia 
cal  urine. 
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prevailed  in  the  pelves.  Precipitation  then  took  place  in  both 
kidneys,  until  the  cavity  of  each  was  filled  with  the  earthy 
deposit  almost  as  regularly  as  if  plaster  of  Paris  had  been  artis- 
tically poured  in. 

The  ammoniacal  state  of  urine  connected  with  paralysis  of 
the  bladder  from  disease  of  the  spine  or  cord,  or  the  vesical  in- 
action which  may  accompany  typhus  and  other  febrile  states,  is 
occasionally  productive  of  phosphatic  calculi  in  the  bladder,1 
and  possibly  sometimes  also  in  the  kidney.  Dr  Thudichum  2 
analysed  a  stone  which  had  been  formed  in  the  bladder  as  the 
result  of  typhus,  and  found  it  to  consist  of  the  ammonio-magnesic 
phosphate  with  but  a  minute  admixture  of  the  calcic  phosphate. 
Treatment  When  the  urine  is  ammoniacal  the  first  thing  to  be  done  is  to 
niacalcon-  iQCiurre  in^°  ^ne  condition  of  the  bladder,  prostate,  and  urethra 
dition.  with  a  view  to  removing  any  stone  or  other  source  of  irritation 
or  obstacle  which  may  be  fonnd.  I  do  not  propose  to  trench 
upon  the  domain  of  surgery,  but  may  briefly  say  that  the  indi- 
cation is  to  secure  a  free  exit  for  the  urine  in  such  a  manner 
as  not  to  exasperate  existing  inflammation  or  introduce  septic 
agents  into  the  bladder.  The  frequency  with  which  fatal  renal 
suppuration  follows  the  use  of  the  catheter  makes  the  instru- 
ment one  of  the  most  deadly  of  all  the  means  of  offence  possessed 
by  the  surgeon.  There  can  be  no  doubt  that  antiseptic  precau- 
tions lessen  the  danger  (see  p.  652). 

A  free  exit  to  the  putrefying  urine  having  been  secured,  the 
mucous  membrane  may  right  itself,  and  nothing  more  may  be 
needed.  Should  the  cystitis  persist,  great  good  may  be  some- 
times done  by  acids,  of  which  the  mineral,  nitric  and  nitro- 
hydrochloric,  answer  best.  Such  remedies  by  the  mouth  correct 
the  alkalinity  of  the  urine,  and  take  away  its  most  irritating 
property,  by  preventing  the  evolution  of  ammonia.  In  some 
cases  vesical  injections  of  nitric  acid  and  quinine  may  be  called 
for,  while  pareira  and  uva  ursi  form  useful  adjuncts.  Good 
living  is  generally  necessary. 

1  See  the  remarkable  case  of  Sir  Walter  Ogilvie,  recorded  in  the  catalogue 
of  calculi  belonging  to  the  College  of  Surgeons,  part  i.  p.  116.  An  attack  of 
paraplegia,  consequent  upon  an  accident,  was  succeeded  by  the  formation  in  the 
bladder  of  a  calculus  of  mixed  phosphates,  which  eventually  attained  the 
weight  of  forty-four  ounces. 

2  Pathology  of  the  Urine,  2nd  edit.  p.  335. 
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Concretions  of  carbonate  of  lime  are  often  formed  in  the 
prostatic  dncts,  whence  they  escape  into  the  bladder  or  with  the 
nrine  in  the  guise  of  vesical  calculi.  Whether  such  stones  ever  Their  scat 
originate  in  the  cavity  of  the  bladder  is  yet  uncertain  :  we  have 
evidence  that  they  sometimes  do  so  in  the  kidney.  Whatever  their 
actual  origin  they  present,  as  obtained  from  the  urinary  cavities, 
tolerably  uniform  characteristics.  They  are  usually  numerous, 
of  small  size,  and  more  or  less  spherical  shape,  often  comparable 
to  peas  or  hemp  seeds.  They  are  generally  yellowish,  translucent,  an(j 
and  very  hard,  though  some  have  been  described  as  friable,  or  character, 
capable  of  being  cut  with  a  knife.  They  are  finely  laminated 
concentrically,  and  were  found  by  Dr.  Roberts  to  display  a  cross 
with  polarised  light.  The  calculi  he  describes  consisted  of  car- 
bonate of  lime,  readily  detected  by  effervescence  with  hydro- 
chloric acid,  deposited  upon  a  well-marked  organic  matrix  dis- 
cernible after  the  solution  of  the  earthy  matter,  and  usually  mixed 
with  more  or  less  phosphate.  The  influence  of  a  colloid  fluid  in 
determining  a  globular  instead  of  a  crystalline  shape  is  well 
illustrated  by  these  calculi.  There  is  reason  to  believe  that  of  all 
calculi  those  of  carbonate  of  lime  are  most  closely  dependent  in 
their  origin,  not  so  much  upon  urine  as  upon  pus  and  other  pro- 
ducts of  disease  within  the  urinary  cavities,  and  the  prostatic  secre- 
tion within  its  own  channels.  As  an  urinary  formation  this  sub- 
stance is  of  exceeding  rarity  save  as  a  secondary  deposit.1  It  has 
indeed  been  doubted  whether  carbonate  of  lime2  is  ever  deposited 
from  the  urine  in  the  form  of  stone,  but  it  is  at  least  certain  that  it 
is  thus  thrown  down  either  by  the  urine  itself,  or  by  pus  or  other 

1  There  is  but  a  single  specimen  of  carbonate  of  lime  in  the  fine  collection 
of  urinary  calculi  at  the  College  of  Surgeons  ;  and  this,  though  it  was  removed 
from  the  bladder  by  lithotomy,  is  regarded  by  Mr.  Taylor,  "with  apparent  justice, 
as  of  prostatic  origin,  having  escaped  probabby  by  ulceration  into  the  cavity 
from  whence  it  was  removed.  The  symptoms  of  stone  in  the  bladder  had  been 
preceded  by  those  of  severe  prostatic  irritation.  The  stone  contained  89  per 
cent,  of  carbonate  of  lime,  the  rest  being  oxalate  and  phosphate  of  lime, 
phosphate  of  magnesia  and  ammonia,  and  animal  matter.  See  catalogue 
of  the  calculi  in  the  College  of  Surgeons,  by  T.  Taylor.  Supplement  i.  scries 
ix.,  li. 

2  Thudichum,  quoted  by  Ord,  Influence  of  colloids  upon  crystalline  form, 
p.  142. 
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Rare,  ex-    morbid  products  mingled  with  the  urine,  and  so  not  only  some- 
secondary    times  forms  a  part  of  compound  calculi,  but  may  be  the  chief 
deposit.       component  of  simple  ones.    In  compound  stones  carbonate  of 
lime  is  not  rarely  deposited  with  or  after  phosphates,  the  table 
gives  five  instances  in  which  it  has  thus  formed  a  component  of 
renal  calculi.    As  a.  concretion  within  the  kidney,  indepen- 
dently of  any  preceding  calculous  deposit,  we  have  evidence  of 
its  occurrence  in  at  least  two  instances.1    For  one  we  are  in- 
debted to  Mr.  Wagstaffe,  whose  description  may  be  inserted  as 
relating  to  a  case  in^some  respects  unique. 
Wag-  A  large  branching  calculus  was  found  in  the  right  kidney, 

case  anc^  ^ad  generally  a  dark-brown  colour,  though  the  portions 

which  projected  into  the  calyces  were  colourless  and  presented, 
where  not  in  contact  with  other  calculi,  a  translucent  crystalline 
surface.  A  quantity  of  brown  sand  and  several  rounded  loose 
calculi  lay  in  the  calyces. 

This  specimen,  though  solitary,  is  not  deficient  in  variety, 
presenting,  multum  in  parvo,  five  different  forms  of  the  calculous 
deposit. 

1.  The  mass  in  the  pelvis  was  of  a  dark-brown  colour  and 
very  hard,  closely  resembling  uric  acid  in  appearance. 

2.  The  projections  in  the  calyces,  when  not  exposed  to  pres- 
sure or  attrition,  were  apparently  made  up  of  shining  white 
crystals  somewhat  like  triple  phosphate. 

3.  The  small  detached  calculi  were  hard,  smooth,  and 
laminated. 

4.  Some  of  the  free  ends  and  some  of  the  isolated  calculi 
were  covered  with  a  dry,  soft,  opaque-white,  pulverulent  deposit, 
looking  very  much  like  phosphate  of  lime. 

5.  The  small  calculous  grit  had  the  shape  of  little  brownish 
spherules,  very  hard  and  identical  in  appearance  with  uric  acid. 
These  were  laminated  in  structure. 

Each  of  these  kinds  proved  to  consist  of  carbonate  of  lime 
with  a  very  minute  trace  of  phosphate.  They  all  evolved  gas 
freely  with  hydrochloric  acid,  leaving  in  the  case  of  the  lami- 
nated spherules  an  animal  matrix,  which  retained  the  spherical 
form. 

The  specimen  was  obtained  from  the  body  of  a  man  forty- 
two  years  of  age,  who  died  of  disease  of  the  heart  and  cirrhosis 
of  the  liver.    There  was  much  anasarca.    The  urine  was  slightly 

1  Trans,  of  the  Path.  Soc.  vol.  xix.  p.  270. 
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albuminous  but  otherwise  natural.  The  only  symptom  recog- 
nised in  connection  with  the  calculus  was  an  attack  of  hematuria, 
which  occurred  rather  more  than  two  months  before  death,  and 
lasted  two  or  three  days. 

Dr.  Haldane  found  half  a  teaspoonful  of  sandy  matter,  held 
together  by  a  flocculent  substance,  which  resembled  coagulated 
blood,  in  the  pelvis  of  the  left  kidney  of  a  man  who  had  caries 
of  the  lumbar  vertebras  The  particles  were  generally  of  the 
size  of  grains  of  sand  ;  some  were  as  large  as  hemp-seeds.  Dr. 
Roberts,  who  reports  the  case,1  found  the  matter  to  consist  of  an 
animal  matrix,  impregnated  with  carbonate  of  lime  mixed  with 
a  little  phosphate.  A  few  gritty  particles  were  embedded  in 
the  cones  of  the  right  kidney,  which  were  also  found  to  consist 
partly  of  carbonate  of  lime. 

We  may  infer  that  carbonate  of  lime  is  precipitated  from  Inference 

ammoniacal  urine  by  the  carbonate  of  ammonia  which  it  con-  astoong 
.  ,     ,       ,        ,  ol  carbo- 

tains,  m  company  with  the  phosphates.  nate  of 

When  the  carbonate  occurs  alone,  as  in  the  case  which  has  nme.  ccn~ 
been  related,  we  must  presume  that  the  phosphates  were  simul- 
taneously formed,  but  failed  to  concrete.  Possibly  the  capacity 
which  carbonate  of  lime  has  of  aggregating  into  spherules  may 
explain  its  separation  and  retention  apart  from  other  deposits. 
When  carbonate  of  lime  forms  a  component  of  compound  renal 
calculi,  it  almost  invariably  occurs  subsequently  to  or  in  company 
with  earthy  or  triple  phosphate.  In  four  cases  out  of  five  com- 
prised in  the  table  it  occurred  with  or  upon  phosphate  of  lime, 
probably  ensuing  from  the  development  of  ammonia  in  urine 
previously  alkaline. 


Cystine  and  the  Cystine  Diathesis. 

Cystine  (C3H6NS02)  is  one  of  the  rarer  of  urinary  con- 
cretions.   It  was  called  cystic   oxide  by  its  discoverer,  Dr. 
Wollaston,  because  the  earlier  specimens  were  from  the  bladder, 
though  it  is  perhaps  more  often  found  in  the  cavity  of  the 
kidney.    It  is  remarkable  for  the  quantity  of  sulphur  it  contains, 
no  less  than  25*5  per  cent.,  or  more  than  a  quarter  cf  its  weight. 
This  substance  generally  occurs  alone,  though  it  occasionally  tion  and 
happens  that  a  cystine  calculus  becomes  coated  with  phosphates,  orTin 
1  Roberts's  Urinary  and  Renal  Diseases,  3rd  edit.  p.  286. 
3  N 
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and  instances  have  been  known  in  which  cystine  has  been 
deposited  upon  uric  acid  or  variously  associated  in  calculi  with 
phosphates,  oxalates,  and  urates. 

Calculi  of  this  substance  appear  generally,  or  at  least  fre- 
quently, to  originate  in  the  kidneys.  They  not  unfrequently 
traverse  the  ureter  and  escape  by  the  urethra  in  a  lenticular  or 
pisiform  character.  In  the  bladder  they  sometimes  attain  a 
considerable  size,  seldom,  however,  reaching  the  weight  of  two 
ounces.    The  largest  known  specimen  is  in  the  Museum  of 

Appear-      University  College :  it  weighed,  when  entire,  850  grains.  It 

a  nee  and 

character.  was  extracted  from  the  bladder  by  Liston.  The  most  numerous 
were  those,  nineteen  in  number,  which  were  removed  by  Mr. 
Christopher  Heath  by  lithotomy,  three  from  the  bladder,  the 
rest  from  the  prostate.1 

Cystine  is  comparatively  soft,  forming  stones  which  are 
favourable  objects  for  the  lithotrite.  They  have  a  waxy,  semi- 
transparent  aspect  and  crystalline  structure.  It  has,  when  fresh, 
a  decidedly  yellow  colour,  which  on  exposure  changes  to  a  delicate 
leek-green.  Cystine  is  insoluble  in  water,  alcohol,  and  ether : 
it  is  dissolved  by  the  stronger  acids,  by  the  caustic  alkalies,  and 
by  the  bicarbonates  of  potash  and  soda.  It  can  generally  be 
recognised  by  dissolving  a  portion  in  ammonia  and  allowing  the 
solution  to  evaporate,  whereupon  the  characteristic  hexagonal 
crystals  will  be  obtained;2  when  heated,  cystine  decomposes  with 
a  peculiar  and  disgusting  odour. 

Circum-  The  circumstances  which  lead  to  the  formation  of  cystine 

stances  are  matters  of  conjecture.  It  is  secreted  as  such  bv  the  kidnevs 
which  lead   .  „   ,  J.  * 

to  its  for-    in  consequence,  as  we  must  suppose,  or  the  superabundance  of 

mation.      its  elements  in  the  blood.    The  sulphur  may  theoretically  be 

attributed  to  the  de6cient  oxidation  of  albumen.    It  has  been 

shown  that  healthy  urine  contains  sulphur  not  only  as  sulphuric 

acid,  but  also  in  an  unoxidised  state,  and  it  is  conceivable  that 

an  increase  of  sulphur  in  this  state,  owing  to  excess  of  sulphur 

or  lack  of  oxygen,  may  result  in  the  formation  of  cystine.  Dr. 

Bence  Jones  thus  explains  the  formation  of  cystine,  as  of  much 

else,  to  depend  on  deficient  oxidation,  and  from  the  composition 

of  the  substance,  as  well  as  from  what  little  is  known  of  the 

1  Path.  Trans,  vol.  xxvii.  p.  306  ;  also  vol.  xxix.  p.  154. 

2  It  is  to  be  observed  that  uric  acid  will  sometimes,  though  rarely,  take  the 
shape  of  hexagonal  plates,  which  in  form  and  appearance  are  not  to  be  distin  • 
guished  from  cystine. 
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antecedents  of  those  in  whom  it  has  been  developed,  there  is 
some  warrant  for  snch  a  theory. 

Dr.  Prout  mentions  eight  cases  of  which  the  antecedents 
were  ascertained  in  which  cystine  as  calculi  or  crystals  was 
found.    One  of  the  subjects  was  described  as  bilious  or  dys- 
peptic, one  as  leading  a  sedentary  life,  another  as  a  stout  and 
corpulent  woman,  a  fourth  as  having  indulged  freely  in  eating, 
as  well  as  in  spirits  and  wine.    These  facts,  however,  may  be 
looked  at  from  a  different  point  of  view.    Many  circumstances 
point  to  the  liver  as  the  source  of  cystine,  and  to  cystinuria  as  E  elation 
but  a  sign  of  hepatic  derangement.    Cystine,  as  pointed  out  by  t0  nePatic 
Dr.  Roberts,  is  closely  similar  to  taurinin  composition.    Cystine  ment. 
has  been  found  in  the  liver  of  typhoid  patients.    In  some  cases 
cystinuria  has  been  associated  with  jaundice  or  other  evidence 
of  hepatic  disturbance. 

In  the  year  1876  I  saw,  with  my  friend  Dr.  Glover,  of  High- 
bury, a  member  of  our  own  profession,  who  had  habitually 
passed  cystine  crystals  with  the  urine  since  the  year  1856,  and 
at  intervals  since  this  date  three  calculi  of  the  same  substance, 
with  symptoms  of  their  having  come  from  the  kidney. 

The  patient,  when  I  saw  him,  had  extreme  ascites,  with 
evidence  of  obstruction  of  the  portal  vein,  which  his  eventual 
recovery  indicated  as  thrombotic.  He  had  established  no  claim 
to  hepatic  disease  by  his  habits,  which  had  always  been  active 
and  abstemious,  but  his  dark  hair  and  sallow  complexion  pointed 
to  what  is  called  a  bilious  temperament ;  and  disturbance,  con- 
nected apparently  with  hepatic  inaction,  was  frequent  with  him, 
A  second  attack,  apparently  of  portal  thrombosis,  more  severe 
than  the  first,  and  attended  with  hsematemesis  profuse  enough 
to  endanger  life,  occurred  during  the  year  1880.  During  con- 
valescence from  this  at  Lowestoft,  the  cystine  was  observed  to 
be  unusually  abundant.  It  was  noted  that  bile  was  almost 
absent  from  the  stools,  the  previous  inactivity  of  the  liver 
having  been  aggravated  apparently  by  the  influence  of  the 
locality.  No  hereditary  proclivity  has  been  traced  in  this  case  ; 
there  are  several  sons  and  daughters,  in  none  of  whom  has 
cystinuria  been  discovered. 

The  patient  from  whom  the  cystine  calculi  were  removed  by 
Mr.  Christopher  Heath  was  found  after  death  to  have  a  liver 
which  is  described  as  '  amyloid  and  somewhat  enlarged.' 

It  must  be  allowed,  howTever,  that  the  clinical  associations  of 

3  n  2 
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cystinuria  are  too  various  to  warrant  any  conclusive  deduction 
on  this  head.  Cystine  has  been  passed  with  the  urine  without 
any  other  noticeable  disturbance  of  health,  by  children  fre- 
quently, and  in  later  life  for  years  together.  It  has  been  passed 
by  scrofulous,  tuberculous,  and  chlorotic  persons,  as  well  as  by 
many  who  present  none  of  these  conditions :  persons  habitually 
exposed  to  wet  and  cold,  like  a  sexton,  operated  on  by  Mr. 
Southam,1  of  Manchester,  have  been  the  subjects  of  cystine  con- 
cretions, and  in  one  instance  calculi  of  this  kind  were  found  in 
the  kidneys  of  a  lunatic2  who  was  intemperate,  while  in  many 
cases  no  pathological  association  has  been  noticed  or  recorded. 
Often  in-  The  most  striking  clinical  peculiarity  of  cystine  is  its  tendency 

heiited.  ^Q  rnn  jn  famjjjeg  Many  cases  have  been  recorded  in  which 
brothers,  or  brothers  and  sisters,  have  passed  or  concreted  it, 
others  in  which  a  cystine  calculus  has  descended  as  an  heirloom 
from  father  to  son.  Dr.  Marcet  mentions  two  brothers  who 
died,  one  at  the  age  of  thirty,  the  other  between  thirty  and 
forty,  with  symptoms  of  renal  calculus,  cystine  stones  being 
found  in  the  kidneys  of  both.  A  calculus  was  extracted  from 
the  urethra  of  a  third  brother,  but  its  nature  was  not  ascertained. 
Both  Lenoir  and  Civiale  extracted  cystine  calculi  from  the 
bladders  of  two  brothers.3  A  boy  was  cut  for  stone  by  Mr. 
Teale,  of  Leeds,  and  a  cystine  calculus  removed.  Two  of  his 
brothers  passed  crystals  of  cystine  with  the  urine.4 

According  to  Poland,  out  of  twenty-two  collected  cases  of 
cystine  calculi,  ten  occurred  in  four  families,  while  in  three  cases 
the  subjects  of  the  complaint  were  brothers.  Golding  Bird 
alludes  to  an  instance  in  which  cystine  was  found  in  the  urine 
in  three  successive  generations. 
Treatment  As  to  the  treatment  of  the  cystine  diathesis  we  have,  from 
di  ithesis6  ^e  rarity  °^  condition,  little  experience.  Dr.  Prout  advises 
the  avoidance  of  indigestible  food  and  the  use  of  nitro-muriatic 
acid ;  Dr.  Bence  Jones  urges  measures  cf  oxidation.  In  deference 
alike  to  every  view  we  may  commend  abstinence  and  exercise, 
while,  if  there  be  apparent  need,  medicines  of  cholagogue  repute 
may  be  employed. 

1  Brit.  Med.  Journ,  Dec.  23,  1876. 

2  Dr.  Risdon  Bennett,  Path.  Trans,  vol.  iii.  p.  383. 

3  Koberts's  Urinary  and  Benal  Diseases,  p.  219. 

4  Belated  by  Dr.  Beale,  Kidney  Diseases,  Urinary  Dejwsits,  and  Calculoni 
Disorders,  3rd  edition,  p.  386. 
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On  the  observation  of  Dr.  Ord  1  indigo  mnst  be  added  to  the 
list  of  substances  which  may  concrete  in  the  kidney.    The  left 
kidney  of  a  woman  of  middle  age  had  been  destroyed  by  a  soft, 
round-celled  sarcoma,  and  reduced  by  obstruction  of  the  ureter 
to  a  closed  cyst,  which  contained  a  branched  earthy  calculus  of 
which  nothing  further  is  related.    The  right  kidney  was  byper- 
trophied  and  somewhat  hypereemic,  but  healthy  in  structure.  Instance  of 
In  its  pelvis  was  found  a  calculus  of  the  size  and  shape  of  a  concre- 
fruit  lozenge  and  the  weight  of  forty  grains.    This  was  partly  kidney, 
of  a  dark  brown  and  partly  of  a  blue-black  colour,  granular  and 
without  polish.    It  made  a  blue-black  mark  on  paper,  and  gave 
chemical  reactions  characteristic  of  indigo,  of  which  its  bulk 
consisted.    Associated  with  this  was  a  small  quantity  of  phos- 
phate of  lime ;  and  the  brown  part  of  the  stone  displayed 
crystals  of  ha3min. 

The  ^existence  of  indigo  in  the  urine  has  often  attracted  Cireum 
notice  ;  its  concretion  never  before.  Little  is  positively  known  wi1jc}1 
with  regard  to  the  source  of  indigo  in  the  urine,  except  that  a  indigo  has 
substance  indistinguishable  from  it  appears  in  this  secretion 
after  the  ingestion  of  creasote  or  carbolic  acid,  the  former  of 
which,  as  Dr.  Ord  informs  us,  bad  been  taken  by  the  patient 
from  whom  the  calculus  was  obtained.  Apart  from  this  mode 
of  introduction  circumstances  of  two  kinds  are  to  be  recognised 
as  often  preceding  the  discharge  of  this  pigment,  or  a  substance 
easily  convertible  into  it,  with  the  urine — the  confinement  of  pus 
within  the  body,  and  disease  of  the  intestines.  I  displayed 
at  the  Pathological  Society  2  some  urine  which  contained  an 
amount  of  indigo  I  believe  unexampled,  which  had  been  passed 
by  a  young  woman  in  whose  abdomen  was  found  a  circumscribed 
abscess,  which  held  at  least  two  quarts,  in  connection  with  an 
ulcer  of  the  stomach.  Dr.  Ord  points  out  that  some  such  re- 
tention with  consequent  absorption  may  have  occurred  as  the 
cause  of  the  indigo  calculus,  since  the  kidney,  in  which  it  was 
not,  had  been  destroyed  while  its  exit  was  closed.  That  pus  is 
occasionally  associated  with  pigment  has  been  testified  by  the 

1  Ord,  On  the  influence  of  colloids  upon  crystalline  form.  p.  141;  also 
Path.  Trans,  vol.  xxix.  p.  155. 

2  Path,  Trans,  vol.  xvi.  p.  181. 
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green  and  blue  colours  known  to  have  been  presented  by  this 
secretion.  With  regard  to  intestinal  disturbance  as  preceding 
the  escape  ,  of  indigo  and  allied  substances  with  the  urine,  we 
have  the  examples  of  Asiatic  cholera  and  obstruction  of  the 
bowel  of  various  kinds,  the  result  being  due,  as  is  suggested,1  to 
the  non-escape  and  consequent  absorption  and  excretion  of  indol, 
a  product  of  pancreatic  digestion  which  has  a  near  chemical 
relation  to  indigo. 


Fibrinous  and  Blood  Calculi. 

Concretions  to  which  these  names  have  been  applied  may 
receive  a  passing  notice,  more  especially  as  they  are  sometimes 
very  hard,  and  passed  with  as  much  pain  and  difficulty  as  if  of 
Their  stony  substance.  The  fibrinous  calculus  of  Marcet  has  been 
character,  described  as  0f  much  the  colour  and  consistence  of  bees' wax, 
and  as  presenting  the  reactions  of  fibrine.  Other  concretions 
have  been  more  distinctly  sanguineous,  and  have  given^evidence 
in  colour  and  structure  of  the  presence  of  blood-corpuscles. 
Such  an  instance,  which  was  observed  at  the  Consumption 
Hospital  by  Dr.  Scott  Alison,  is  recorded  and  figured  by  Dr. 
Beale.2  The  kidney  was  reduced  to  a  thin  sac,  which  weighed 
but  one  and  a-half  ounce.  The  infundibulum  and  pelvis  were 
stuffed  with  hard  bodies,  most  of  which  were  of  a  coal-black 
colour,  but  some  whitish  grey.  The  black  calculi,  which  were 
chiefly  within  the  pelvis,  were  about  six  in  number,  and  ranged 
from  the  size  of  a  coriander  seed  to  that  of  a  horse-bean.  They 
were  hard  but  friable  ;  they  were  soluble  in  ammonia,  and  dis- 
played forms  which  were  thought  to  be  the  remains  of  blood- 
corpcscles.  The  grey  calculi  which  were  in  the  infundibulum 
and  proh-  were  apparently  phosphatic.  It  is  probable  that  the  changes 
able  origin.  origmated  {n  these  or  other  calculi  of  one  of  the  ordinary  types 
by  which  the  ureter  was  obstructed,  the  kidney  transformed,  and 
haemorrhage  produced,  the  blood  being  retained  within  the  closed 
cavity  to  undergo  further  changes. 

It  has  been  supposed  that  the  so-called  fibrinous  calculi  were 
the  product  of  an  albuminous  exudation  from  the  kidney,  but 
this  is  hypothetical :  it  is  more  consistent  with  experience  to 


1  Thiulichum,  On  the  Urine,  2nd  edit.  p.  179  ;  also  Ord,  loc.  cit.  p.  149. 

2  Kidney  Diseases,  3rd  edit.  p.  409. 
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regard  these  as  blood-clots  modified  by  time  and  maceration. 
Vermiform  coagula  from  the  ureter  are  well  known,  as  also  are 
the  lumps  of  cancer  1  which  are  sometimes  expelled  from  the 
bladder  in  disease  belonging  to  this  organ ;  these  cannot  be 
called  calculi,  though  they  may  possibly  become  encrusted  so  as 
to  give  rise  to  them. 


Urostealith. 

A  fatty  or  saponaceous  substance,  to  which  this  name  has 
been  given,  has  been  met  with  as  forming  the  chief  bulk,  or  the 
central  portion  only,  of  concretions  which  have  been  found  in  j^ot  a 
the  bladder  or  passed  from  it.  It  does  not  appear  ever  to  have  reili.11  cou= 
been  seen  in  the  kidney,  and  therefore  does  not  fairly  come 
within  the  scope  of  this  work.  The  best  known  and  earliest 
described  specimens  are  the  two  in  the  College  of  Surgeons,2  in 
each  of  which  a  lump  of  fatty  or  soapy  material,  consisting  of 
oleate  and  margarate  of  lime,  has  become  involved  with  con- 
centric layers  of  phosphates,  so  as  to  present  the  exterior  of  a 
common  vesical  calculus.  The  fatty  centre  in  one  case  presents 
a  section  as  large  as  a  sixpence,  the  other  is  not  much  smaller.  Its  artifi- 
There  is  no  reason  to  doubt  the  explanation  provided  by  Mr.  cial  origin' 
Taylor,  that  these  concretions  have  been  produced  by  the  in- 
jection of  soap  into  the  bladder  for  the  cure  of  stone  or  some 
affection  mistaken  for  it.  The  soap  in  this  view  has  been 
decomposed  by  the  urine,  the  alkali  forming  soluble  salts  with 
the  urinary  acids,  and  the  fat  concreting  with  the  urinary  lime. 
Nearly  resembling  these  '  soap-stones,'  and  possibly  of  a  similar 
origin,  though,  as  in  the  Hunterian  case,  we  have  no  history  to 
bear  out  the  supposition,  were  some  concretions  which  were 
passed  by  the  urethra,  described  by  Heller  in  the  year  1845, 
and  dignified  with  the  name  Urostealith.  A  peculiarity  of  these 
fatty  bodies  was  a  resinous  or  aromatic  odour  emitted  on  com- 
bustion. Later,  some  apparently  similar  calculi  were  described 
by  Dr.  Moore.3  Two  passed  from  the  bladder  were  of  a  brown 
colour,  and  consisted  of  fatty  matter  in  combination  with  lime. 
Of  two  removed  from  the  body  of  the  same  patient,  presumably 

1  See  case  which  I  contributed  to  Path.  Trans,  vol.  xx.  p.  233. 

2  Catalogue  of  Calculi,  part  i.  published  1842,  p.  129,  plate  xi. 

3  Dublin  Quart.  Journ.  of  Med.  Science,  vol.  xvii.  May  1854,  p.  473. 
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from  the  bladder,  one  was  a  common  phosphatic  stone,  the  other, 
which  was  as  large  as  a  hen's  egg,  consisted  of  phosphate  of 
lime  and  fusible  calculus  externally,  while  within  was  a  cavity 
containing,  but  not  filled  by,  a  quantity  of  the  same  dark  brown 
fatty  substance  which  was  found  in  the  concretions  which  had 
before  been  passed. 

We  know  that  fat  is  passed  abundantly  with  the  urine  when 
chyle  becomes  mixed  with  it,  but  there  must  be  considerable 
doubt  as  to  whether  oil  or  fat  in  a  separate  form  and  tangible 
quantity  is  ever  a  product  of  renal  secretion.1  A  few  instances 
have  been  reported  in  which  oil  or  fat  has  been  found  in  the 
urine,  and  believed  to  have  been  secreted  with  it ;  it  has  even 
been  supposed  that  a  dose  of  castor  oil  has  been  chiefly  eliminated 
by  the  kidneys ;  further  observations  are  needed  before  the  in- 
tervention of  error,  accident,  or  fraud  can  be  looked  upon  as 
altogether  outside  the  question. 


Differential  Diagnosis  of  Renal  Calculi. 

It  may  be  convenient  to  condense  into  a  few  sentences 
the  chief  considerations  by  which  we  can  ascertain,  or 
with  probability  conjecture,  the  nature  of  a  calculus 
lodged  in  the  kidney. 

Should  calculi  have  been  previously  voided  and 
preserved  they  will  give  the  most  trustworthy  informa- 
tion. It  may,  as  a  general  rule,  be  inferred  that  stones 
left  behind  or  subsequently  formed  are  of  the  same  nature 
as  those  which  have  escaped,  or  differ  from  them  only  in 
the  acquirement  of  a  phosphatic  crust. 

Information  will  be  given  by  the  habitual  reaction  of 
the  urine.  Uric  acid  and  oxalate  of  lime  are  deposited 
by  acid  urine,  phosphate  of  lime  by  urine  alkaline  from 
fixed  alkali,  mixed  or  triple  phosphate  by  ammoniacal 
urine. 

If  the  urine  be  constantly  acid  and  free  from  pus  or 
mucus  it  may  be  presumed  that  a  renal  calculus  consists 
either  of  uric  acid  or  oxalate  of  lime,  or  of  both  together. 

1  Beale,  Kidney  JHaemstz,  3rd  edit.  .  31ft. 
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It  must  be  borne  in  mind  that  the  vast  majority  of  renal 
calculi  consist  either  solely  or  centrally  of  one  of  these 
substances. 

Crystals  of  uric  acid  or  oxalate  of  lime,  if  numerous,  of  reaction 
and  particularly  if  they  be  present  in  the  urine  when  of  unne» 
passed,  will  furnish  a  presumption  that  if  there  be  pre- 
cipitation in  the  kidney  it  will  be  of  the  same  kind.  As 
between  these  two  deposits,  there  will  be  an  inference 
in  favour  of  oxalate  of  lime  if  the  urine  abound  in  earthy  of  its 
salts,  or,  in  other  words,  give  a  large  precipitate  with  ^pita^e^" 
liquor  potasses.    Uric  acid  will  be  pointed  to  should  the 
patient  be  gouty,  should  the  symptoms  have  originated 
in  early  childhood,  or  have  dated  from  an  attack  of 
scarlatinal  nephritis. 

Should  the  urine  exhibit  oxalate  of  lime,  the  inference  Signs  of 
that  the  calculus  is  of  this  nature  will  be  strengthened  urlcacid' 
should  the  patient  be  pallid,  dyspeptic,  and  of  a  nervous 
temperament. 

A  persistently  alkaline  state  of  urine  will  lead  to  the  in-  0f  the 
ference  that  the  stone,  whatever  be  its  centre,  is  encrusted  oxalate; 
with  phosphates,  which,  should  the  urine  be  ammoniacal, 
will  be  of  the  mixed  variety.    The  mixed  phosphates 
being   extremely  common,  and  the  pure  phosphate  of 
lime  extremely  rare,  it  may  generally  be  reckoned  that 
should  circumstances  indicate  a  phosphatic  calculus  in  the  0f  the 
kidney  it  is  of  the  former  kind  ;  should  much  pus  or  mucus  Phos_ 
be  passed  phosphatic  deposition  may  sometimes  be  inferred, 
even  though  the  urine  remain  acid.    It  may  happen  that  a 
stone  in  the  pelvis  of  one  kidney  may  cause  the  urine  to  be 
alkaline  in  that  cavity  and  phosphates  to  be  there  deposited, 
while  the  acidity  of  the  secretion  is  restored  in  the  bladder 
by  admixture  with  the  healthy  product  of  the  unaffected 
gland. 

Cystine,  from  its  rarity,  need  not  be  suspected  unless  the 
characteristic  hexagons  are  found  in  the  urine.  Should 
these  concur  with  the  symptoms  of  renal  calculus  there 
will  be  a  considerable  probability  that  the  stone  will  be  of 
unmixed  cystine. 
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Urates  seldom  occur  alone.  Xanthine  and  carbonate 
of  lime  may,  from  their  rarity,  be  omitted  from  diagnostic 
consideration.  Urates  and  xanthine  occur  under  similar 
circumstances  to  uric  acid ;  carbonate  of  lime  under  cir- 
cumstances similar  to  those  which  point  to  the  mixed 
phosphates. 
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CHAPTER  XII. 

PATHOLOGICAL  CONSEQUENCES,  CLINICAL  RE- 
LATIONS, AND  SYMPTOMS  OF  RENAL  CAL- 
CULI IN  GENERAL. 

Pathological  Consequences. 

When  calculi  lie  in  the  kidney,  tliey  usually  rest  in  the  Position 
expanded  commencement  of  the  ureter,  or  cling  to  the 
calyces  ;  very  rarely  they  are  embedded  or  encysted  in  the 
renal  substance.1  When  lying  in  the  pelvis  they  are  apt 
to  obstruct  the  outlet,  and  cause  more  or  less  hindrance 
to  the  exit  of  urine.  If  the  stone  is  of  suitable  size  and 
softness,  as  happens  especially  with  uric  acid,  it  may 
be  worn  by  the  friction  of  the  mucous  membrane  to  fit  the 
origin  of  the  ureter  with  water-tight  accuracy,  as  in  the 
case  represented  at  page  954.  In  other  circumstances, 
notably  with  hard  mulberry  calculi,  the  concretion  is  not 
exactly  adapted  to  the  outlet,  and  instead  of  forming  a 
prohibition  to  the  escape  of  urine,  scarcely  interposes  a 
difficulty.  Considering  the  incomplete  closure  first,  this  Their 
results  in  a  gradual  dilatation  of  the  mucous  cavity  of  the  Sponthe 
kidney  with  commensurate  atrophy  of  the  secreting  struc-  kidney, 
ture.  This  sometimes  is,  and  sometimes  is  not,  accom- 
panied by  pyelitis.  The  pelvic  mucous  membrane  takes 
on  inflammatory  action  less  readily  than  the  vesical, 
whence  urine  retained  in  the  pelvic  cavity,  less  largely 
intermixed  with  mucous  secretion,  has  not  the  same  prone- 

1  In  the  museum  of  Guy's  Hospital  there  is  a  kidney  the  cortical  part  of 
which  contains  a  cyst  the  size  of  a  hazel  nut,  in  which  are  some  small  calculi. 
The  cyst  has  a  narrow  communication  with  the  pelvis,  and  has  probably  been 
formed  by  an  obstruction  in  the  straight  tubes  and  accumulation  behind. 
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ness  to  putrefactive  change  as  when  in  the  bladder.  Hence 
it  may  come  to  pass  that  simple  dilatation,  with  corre- 
sponding attenuation  and  atrophy  of  the  kidney,  may  be 
the  only  pathological  results  of  a  renal  stone. 

The  kidney  is  sometimes  reduced  to  a  mere  husk,  in 
which  a  stone  is  encased.  This  process  is  usually  con- 
nected with  pyelitis,  as  explained  in  connection  with  the 
origin  of  phosphatic  calculi.  The  kidney  may  be  dilated 
as  the  result  of  stone  to  an  extent  which  varies  from  a 
trifling  increase  in  the  size  of  the  pelvis  to  such  an  ex- 
pansion that  the  organ  may  occupy  the  greater  part  of  the 
abdominal  cavity.  The  extreme  extension  does  not  take 
place  unless  the  obstruction  is  so  nearly  impassable  as 
only  to  open  at  times  and  under  pressure.  The  organ 
under  these  circumstances  becomes  transformed  into  a 
atrophy  multilobular  cyst,  which  retains  little  of  the  kidney  save 
and  dila-  its  fibrous  tissue  and  something  of  its  shape.  The  pelvis 
gradually  stretches,  and  consentaneously  atrophy  of  the 
secreting  structure  takes  place.  Where  the  pyramids 
terminate  in  the  mammary  processes,  the  tubular  struc- 
ture is  in  immediate  contact  with  the  accumulating  fluid. 
■  To  its  steady  pressure  their  soft  structure  gradually  yields, 
so  that  each  pyramid  is  first  flattened  at  its  point,  then 
encroached  upon  more  and  more  until,  partly  from  atrophy 
and  partly  from  displacement,  the  position  of  each  cone  is 
occupied  by  a  deep  inlet  from  the  pelvis.  This  inlet  widens 
and  deepens  at  the  expense,  first  of  the  medullary,  then  of 
the  cortical  structure,  until  at  last  it  reaches  the  capsule, 
which  comes  to  form  its  outer  boundary,  while  on  each 
side  it  meets  with  cavities  similarly  formed,  and  approaches 
them  more  and  more  closely  until  only  condensed  fibrous 
tissue  keeps  them  apart.  The  kidney  thus  comes  to  con- 
sist of  a  central  cavity  corresponding  to  the  pelvis,  into 
which  open  a  number  of  chambers  divided  by  fibrous  septa. 
Tn  this  it  may  not  be  possible,  even  with  the  microscope, 
to  find  any  tubes  left,  but  such  a  complete  and  total  de- 
struction of  the  secreting  structure  is  rare  (see  woodcuts  at 
pages  825  and  826),  for  in  cases  where  no  kidney-tissue  has 
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Kidney,  which  is  reduced  to  a  mere  shell,  occupied  Ly  enormous 
calculous  masses  of  the  mixed  phosphates.  The  patient  was  not 
known  ever  to  have  had  renal  symptoms.  (From  a  preparation 
in  St.  George's  Hospital.)  Case  related  by  Mr.  Holmes,  Path, 
Trans,  vol.  x. 
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been  evident  to  sight,  it  has  been  found  that  the  contained 
fluid  has  still  possessed  urinous  qualities.  It  commonly 
happens  that  thin  isolated  patches  of  brown  tissue,  which 
are  remnants  of  glandular  structure,  can  be  seen  in  the 
walls. 

By  the  time  that  extreme  dilatation  is  reached  it 
commonly  happens  that  more  or  less  suppurative  inflam- 
mation has  occurred  in  the  lining  membrane,  and  the 
urinous  contents  have  become  mixed  with  pus  or  muco- 
Pyelitis     purulent  matter.    Colloid  matter  also  has  been  known  to 
as  results'1  f°rm  in  the  cavity.    I  have  already  referred  to  a  cyst,1 
ofstoDe.     nearly  a  yard  in  circumference,  which  consisted  of  a 
kidney,  dilated  and  partitioned  as  the  result  of  calculous 
obstruction,  which  had  become  thus  occupied.    The  dila- 
tation of  the  kidney  from  calculus  takes  place  gradually 
and  painlessly,  and  when  unaccompanied  by  any  discharge 
of  pus  or  by  disease  in  the  other  kidney  almost  harmlessly. 
General     As  one  kidney  is  destroyed  the  other  undertakes  a  coni- 
c^culous    pensating  hypertrophy,  and  maintains  the  function.  In 
dilatation,   slight  cases  the  condition  of  the  organ  often  escapes 
notice  until  after  death.    When  the  dilatation  is  great 
an  obvious  fluctuating  tumour  is  found,  the  characters  of 
which,  especially  if  they  be  corroborated  by  a  history  of 
calculus,  may  suffice  in  a  male  subject  to  point  to  the 
nature  of  the  case.    In  the  female  it  may  require  some 
care  to  distinguish  a  renal  from  an  ovarian  cyst.  Further 
details  relating  to  the  diagnosis  of  renal  cysts  are  to  be 
found  elsewhere  (p.  721). 


Clinical  Relations  and  General  Symptoms  of  Renal 

Calculi. 

Renal  calculi  originate  sometimes  in  the  tubes,  more 
often  in  the  pelvis  of  the  kidney.  Uric  acid,  the  urates, 
oxalate  and  phosphate  of  lime,  have  been  recognised  in 
the  tubes  by  the  microscope.    They  never  attain  a  con- 

*  See  page  743. 
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siderable  size  in  this  situation,  but  reach  the  pelvis  as  Tneir 
sand  or  grit,  thence  to  escape  or  there  to  grow.  In  the  disposi- 
pelvis  calculi  vary  widely  in  number,  shape,  physical  tlon- 
characters,  and  size.  The  pelvis  may  contain  a  single 
stone,  two,  or  more,  up  to  a  multitude  which  may  be 
reckoned  by  hundreds.  In  size  the  concretions  range 
from  the  minutest  aggregation  of  crystals  or  smallest 
laminated  spherule,  up  to  a  mass  of  stone  weighing  nearly 
a  pound.  In  shape  they  have  generally,  if  small,  more  or 
less  of  a  spherical  or  ovoid  shape,  or  retain  a  crystalline 
outline ;  if  la.rge,  they  are  generally  moulded  upon  the 
pelvis,  sometimes  adapting  themselves  with  deadly  accu- 
racy to  the  outlet  of  the  infundibulum.  The  particular 
characters  of  each  variety  of  calculus  have  been  severally 
detailed.  It  only  remains  here  to  allude  to  such  general 
considerations  as  are  of  importance  clinically. 

One  kidney  or  both  may  be  affected.  The  deposition 
of  uric  acid,  oxalate  of  lime,  and  cystine,  arising  as  it  does 
from  a  state  of  blood,  is  apt,  with  perilous  consent,  to 
occur  in  both  kidneys  simultaneously  or  in  succession. 
Phosphates,  springing  from  local  causes,  are  less  often 
disposed  with  bilateral  symmetry.  Both  kidneys  are 
affected  far  less  often  than  one  only  ;  where  one  only  is 
affected  the  right  has  a  slight  pre-eminence. 

Of  fifty-nine  cases  in  which  renal  calculi  were  found  Relations 
after  death  at  St.  George's  Hospital,  both  kidneys  were 
thus  occupied  in  eleven  cases ;  one  only  in  forty-eight.  a&e< 
The  stone  was  on  the  right  side  in  tv.Tenty-five  cases,  on 
the  left  in  twenty-three. 

Males,  according  to  the  same  showing,  are  more  sub- 
ject than  females  to  renal  calculi.  Of  sixty  cases  thirty- 
six  belonged  to  the  male,  twenty-four  to  the  female  sex. 
This  preponderance  may  be  attributed  to  the  greater 
addiction  of  males  to  excess  and  their  greater  liability  to 
gout  and  the  formation  of  uric  acid. 

With  regard  to  the  age  at  which  renal  calculus  pre- 
sents itself,  I  may  refer  first  to  that  at  which  it  proves 
fatal ;  and  for  this  purpose  appeal  to  the  sixty  cases 
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already  mentioned  which,  as  representing  nearly  forty 
years'  experience  of  a  general  hospital,  may  be  taken  as 
demonstrative  in  many  respects  of  the  distribution  and 
issues  of  the  formation  in  question.  In  forty  of  the  sixty 
cases  in  which  renal  stone  was  found,  death  was  due  to 

Age  at  death  with  and  from  renal  calculus.    From  Post-Mortem 
Boolcs  of  St.  George's  Hospital. 


Age  at  Death 

Of  60 
persons 
who  died 
uith  renal 
calculus 

Of  20  of 
the  num- 
ber who 
died  of  it 

0  to 

9  years 

1 

0 

10  „ 

19  „ 

3 

0 

20  „ 

29  „ 

15 

7 

30  „ 

39  „ 

4 

2 

40  „ 

49  „ 

12 

5 

50  „ 

59  ., 

14 

3 

60  „ 

69  „ 

8 

1 

70  „ 

79  „ 

2 

1 

80  „ 

89  „ 

1 

1 

Of  the  patients  referred  to,  the  youngest  died  at  the  age  of  one  year,  the 
oldest  at  that  of  eighty-eight. 

causes  independent  of  it ;  in  twenty  it  was  produced  more 
or  less  directly  by  the  stone.  Of  three  people  who  have 
stone  one  will  die  of  it ;  thus  far  is  the  disease  fatal  and 
no  farther.  There  appear  to  be  two  periods  at  which 
death  is  prone  to  occur  :  between  twenty  and  thirty,  and 
between  forty  and  fifty.  The  earlier  date  probably  belongs 
to  the  stones  which  are  originated,  as  so  many  are,  in 
infancy  or  early  childhood ;  the  latter  to  those  which  are 
developed  by  the  habits  and  accidents  of  adult  life. 

It  is  evident  that  renal  calculi  take  their  rise  more 
often  before  than  after  middle  age.  It  is  probable  that 
the  uric  acid  concretions  of  the  first  few  days  of  extra- 
uterine life  often  form  their  nuclei,  while  it  has  been 
shown  that  scarlatina  not  seldom  leads  to  a  deposition 
of  the  same  kind.  Thus  calculi  with  a  centre  of  uric 
acid  may  be  often  traced  to  infancy  or  childhood.  With 
regard  to  oxalate  of  lime  it  would  seem  to  be  more  often 
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deposited  after  than  before  pubarty.  It  is  extremely 
difficult,  from  the  frequent  latency  of  the  disease,  to  obtain 
satisfactory  clinical  evidence  as  to  the  time  at  which  in 
any  particular  case  it  originated ;  but  it  very  frequently 
happens  that  it  can  be  traced  back  from  middle  or  ad- 
vanced age  to  childhood  or  early  life. 

Stone  in  the  kidney  varies  more  than  most  disorders  Ordinary 
in  its  history,  its  symptoms,  and  its  issues.    It  generally  their  ^ 
makes  itself  known  by  pain  and  bleeding,  but  these  symp-  variety, 
toms  are  not  always  present.    It  is  sometimes  latent  and 
apparently  harmless.    Occasionally   stones  of  enormous 
size  are  discovered  in  the  kidney  affcer  death  (see  wood- 
cut, page  893),  though  no  renal  disturbance  had  been 
known  to  exist  at  any  period  of  life.    In  other  cases  a 
renal  stone  produces  an  amount  and  persistence  of  suffer- 
ing which  entitles  it  to  be  regarded  as  one  of  the  most 
unwelcome,  as  it  is  one  of  the  most  tenacious,  companions 
that  a  man  can  travel  withal.    Stones  in  the  bladder  may 
burst,  or  disintegrate,  and  come  away  piecemeal,  but  it 
does  not  appear  that  renal  stones  are  capable  of  this  pro- 
cess of  natural  lithotrity.1 

The  stone  may  lie  in  the  infundibulum,  which,  as  has 
been  stated,  it  may  be  moulded  to  fit,  or  one,  or  several 
may  be  seen  holding  tenaciously  to  the  calyces.  A  cal- 
culus of  considerable  size  may  have  its  lower  part  in  the 
infundibulum,  while  the  upper  end  is  jagged  or  branched, 
so  as  to  be  adapted  to  these  points  of  discharge. 

The  symptoms  which  it  causes  depend  first  upon  the 
contact  of  the  stone  with  the  sensitive  and  irritable 
mucous  membrane,  producing  pain,  inflammation,  and 
bleeding;  secondly,  upon  the  mechanical  hindrance  to 
the  escape  of  urine,  whereby  the  kidney  becomes  variously 

1  See  paper,  by  Dr.  Ord,  on  the  '  Spontaneous  disintegration  of  vesical 
calculi,'  Path.  Trans,  vol.  xxxii.  p.  304. 

The  kidney  is  brought  by  the  pneumogastric  nerve  into  sympathy  with  the 
stomach,  by  the  spermatic  plexus  into  relation  with  the  course  of  the  ureter 
and  substance  of  the  testicle,  with  the  cremaster  muscle  and  skin  of  the 
inside  of  the  thigh  by  means  of  the  genito-crural  nerve,  while  the  anterior 
crural  nerve  establishes  a  less  direct  communication  between  the  kidney  and 
other  parts  of  the  lower  extremity. 
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damaged  by  extension  and  pressure,  and  whence,  should 
both  kidneys  be  involved,  fatal  suppression  of  urine  may 
result.  Putting  aside  for  the  present  the  consequences  of 
obstruction,  we  may  consider  the  more  ordinary  symptoms 
of  renal  calculus,  which  are  those  associated  with  irritation 
and  hemorrhage. 

Pruut  describes  the  most  frequent  symptoms  produced 
by  foreign  bodies  in  the  kidney  as  being  lumbar  pain,  gas- 
tric disturbance,  retraction  of  the  testes,  and  bloody  urine. 

The  kidney  is  not  only  a  highly  vascular  organ,  prone 
to  discharge  blood  on  small  provocation,  but  it  is  en- 
dowed with  extensive  nervous  connections,  the  influence 
of  which  we  see  in  many  phases  of  disturbed  action  under 
the  irritation  of  a  stone. 

So  long  as  a  stone  is  perfectly  quiet  it  may  cause  no 
pain,  nor  any  symptoms  by  which  its  presence  can  be 
recognised.  Hence  it  often  happens  that  a  very  large 
calculus  tightly  embraced  by  an  atrophied  kidney  is 
latent ;  but  immediately  the  stone  stirs  in  the  pelvis,  or, 
if  small  enough,  wrhen  it  enters  the  ureter,  the  extensive 
sympathies  of  the  organ  are  awakened. 

There  is  a  distinction  between  the  symptoms  produced 
by  a  stone  as  it  lies  in  the  kidney,  and  as  it  traverses  the 
ureter.  Dealing  first  with  the  symptoms  of  an  imprisoned 
or  unvoidable  stone  they  are  widely  various.  To  quote 
the  words  of  Prout,  6  the  pain  produced  by  the  presence  of 
renal  concretions  differs  almost  infinitely  both  in  kind  and 
degree.' 

The  pain  is  generally  of  a  dull  kind,  a  sense  rather  of 
weight  than  pain,  felt  at  times  in  the  loin  of  the  affected 
side,  and  possibly  more  or  less  in  the  other,  though  one 
kidney  only  is  diseased.  The  pain  sometimes  passes 
along  the  course  of  the  ureter  into  the  testicle,  which  may 
be  retracted,  swollen,  and  painful,  and  into  the  thigh, 
affecting  especially  its  inner  surface,  which  often  becomes 
numb.  Sometimes  the  pain  reaches  or  appears  only  in 
the  lower  parts  of  the  limb  ;  a  case  is  recorded  in  which 
obstinate  pain  in  the  knee  was  found  after  death  to  have 
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been  associated  with  a  renal  calculus.  I  had  a  patient  in 
whom  the  chief  pain  caused  by  a  concretion  of  this  nature 
was  in  the  sole  of  the  foot,  and  another  in  whom  much  of 
it  was  in  this  position :  in  the  latter  instance  the  sensa- 
tion was  6  as  if  the  sole  were  raw  and  being  rubbed  with 
scouring-paper.' 

There  is  often  some  degree  of  tenderness  over  the  Tender- 
affected  kidney  either  in  the  back  or  on  deep  pressure  of 
the  abdomen  a  little  on  one  side  of  the  umbilicus. 

The  pain  is  generally  inconstant,  often  absent  or  Effects  of 
trifling  during  bodily  quiescence,  aggravated  by  move- 
ments, especially  such  as  are  jerking  or  tremulous.  Of 
all  modes  of  locomotion  walking  is  the  best  borne.  It  is 
sometimes  found  that  when  the  pain  is  of  the  paroxysmal 
neuralgic  type,  pedestrian  exercise,  with  its  concomitants 
of  fresh  air  and  change  of  scene,  lessens  the  frequency 
and  severity  of  the  attacks. 

Eiding  on  horseback  is  more  constantly  injurious,  as 
also  are  the  jolting  or  vibratory  movements  of  a  carriage. 

With  regard  to  the  sensations  produced  by  a  stone  in 
the  kidney,  Howship  observes  that  even  a  small  calculus 
will  in  some  cases  excite  a  distinct  impression  as  to  its 
existence  in  the  patient's  mind.  In  one  instance  he 
found  a  small  stone  not  larger  than  a  pea  in  the  kidney, 
with  scarcely  any  evidence  of  consequent  irritation,  where 
the  patient  had  for  two  years  been  conscious  of  a  stone 
in  that  situation.  He  alludes  to  another  patient  who  was  Appreci- 
made  aware  of  the  presence  of  stones  in  her  kidney  by  ^e0frat~ 
their  grating  together  on  movement  of  the  body.1  stones 

Eecently  my  colleague,  Mr.  Pick,  ascertained   the  X".^ 
existence  of  stones  in  the  kidney  by  making  them  grate 
upon  each  other  perceptibly  to  himself  by  pressure  of  the 
hands  before  and  behind. 

Prout  observes,2  with  general  truth,  that  of  renal  con-  Pain 
cretions  lithic  acid  produces  the  least  pain,  what  there  is 
being  dull,  oppressive,  and  connected  with  a  sense  of  tionof 

stone 

1  Howship,  On  the  Urinary  Organs,  p.  105. 

2  On  Stomach  and  Renal  Diseases,  p.  298. 

3  o  2 


varies  with 
eomposi- 


920 


EENAL  CALCULUS. 


Chap.  XII. 


Posture. 


Varieties 
of  pain 
produced 
l>y  stone 
exempli- 
fied. 


weight :  oxalate  of  lime  causes  pain  of  a  more  acute  kind, 
and  tli at  often  referred  to  a  particular  spot  over  the 
region  of  the  kidney,  and  sometimes  discursive,  shooting 
in  the  direction  of  the  ureter,  epigastrium,  or  shoulder. 
Phosphates  he  has  found  to  be  attended  with  great  suf- 
fering— almost  unremitting,  though  paroxysinally  aggra- 
vated. 

These  distinctions  correspond  with  much  of  our  ex- 
perience. Severe  neuralgic  anguish  is  undoubtedly  most 
apt  to  occur  with  long-standing  calculi,  which  are,  at  any 
rate,  superficially  phosphatic,  though  it  must  be  allowed 
that  sometimes,  as  in  the  instance  before  referred  to, 
such  stones  become  absolutely  innocuous. 

The  pain  of  a  renal  stone  often  affects  habitual  pos- 
ture. The  sufferer  may  seek  relief  by  lying  on  his  belly, 
on  his  back,  or  on  the  unaffected  side.  A  gentleman  told 
me  thttt  in  his  attacks  of  pain,  which  came  on  with  daily 
regularity,  he  c  lay  on  the  floor  and  wriggled  like  a  worm.' 
Sometimes  positions  are  habitually  taken  which  have  an 
appearance  of  constraint,  but  which,  as  has  been  taught 
by  sad  experience,  are  those  in  which  the  injured  organ 
has  to  bear  least  pressure.  A  gentleman  thus  affected 
observed  that  in  sitting  he  always  instinctively  lounged 
to  one  side,  while  in  walking  he  had  a  peculiarity  of  gait 
by  which  he  could  be  recognised  at  a  distance,  due  to  a 
lateral  bend  of  the  body,  the  shoulder  of  the  affected  side 
being  the  higher.  Another  patient  habitually  sat  with  the 
knee  of  the  affected  side  held  up  by  his  clasped  hands, 
thus  relaxing  the  muscles  of  the  abdomen.  Sometimes 
pressure  gives  relief,  as  in  the  case  of  a  gentleman  who 
found  most  ease  while  kneeling  upon  a  chair  with  his 
abdomen  bent  over  the  back. 

In  some,  fortunately  rare  cases,  the  pain  caused  by  a 
renal  calculus  is  of  almost  unendurable  severity.  It  is 
not  always  easy  to  explain  the  differences  which  are  ob- 
served in  this  respect.  A  distinguished  member  of  our 
own  profession,  who  has  been  aware  for  some  thirty  years 
of  the  presence  of  a  stone  in  one  kidney,  and  has  carried 
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on  a  laborious  practice  under  circumstances  of  bodily 
suffering  by  which  many  men  would  have  been  rendered 
incapable  of  any  sustained  pursuit,  describes  the  pain, 
which  originates  in  one  lumbar  region  and  passes  hori- 
zontally outwards  and  forwards,  as  being  of  an  extreme 
acuteness,  like  pain  ordinarily  described  as  neuralgic. 
Attacks  of  intense  agony  frequently  recurred,  the  more 
often  when,  from  other  circumstances,  the  general  health 
was  below  par,  necessitated  an  immediate  interruption  of 
business  or  pleasure,  and  a  recourse  to  chloroform  at  the 
earliest  available  moment.    Such  attacks  often  occurred 
at  night,  insomuch  that  for  many  months  together  this 
gentleman  never  dared  to  go  to  bed  without  a  bottle  of 
chloroform  under  his  pillow,  the  inhalation  of  which  he 
found  to  be  the  only  mitigation  of  his  sufferings.  The  dura- 
tion and  intensity  of  the  suffering  which  may  arise  from 
a  renal  calculus  are  exemplified  in  the  life  of  Robert  Hall, 
the  eloquent  Nonconformist,  of  whom  it  is  said  that  from 
his  infancy  to  his  death,  in  his  sixty-seventh  year,  he 
was  seldom  free  from  severe  pain.  When  he  was  six  years 
old  he  often  had  to  lie  down  on  his  road  to  school  to  re- 
lieve a  pain  in  his  back,  and  through  his  subsequent  life 
this  pain,  wThich  increased  with  his  years,  was  seldom 
absent,  and  often  agonising.   It  was  aggravated  by  sitting 
or  standing  ;  he  could  seldom  sit  for  more  than  an  hour 
together,  and  passed  a  large  proportion  of  his  life  in  a 
horizontal  position.    He  wrote  one  of  his  most  celebrated 
sermons  lying  upon  the  floor.  He  was  accustomed  to  stretch 
himself  upon  three  chairs,  the  posture  in  which  he  found 
most  relief.    For  more  than  twenty  years  he  never  passed 
a  whole  night  in  bed,  but  was  compelled  after  a  short 
sleep  to  get  up  and  seek  ease  in  his  favourite  attitude. 
Intolerant  as  he  was  of  sitting,  he  often  found  relief 
from  walking,  and  it  was  even  thought  for  a  time  that 
horse  exercise  was  beneficial.    The  intensity  of  the  pain 
compelled  him  to  have  large  recourse  to  opium  ;  in  a  single 
night  he  was  known  to  take  nearly  four  ounces  of  lauda- 
num.   He  found  alleviation  also  from  smoking,  an  art 
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which  he  had  acquired  in  order  to  qualify  himself  for  the 
society  of  Dr.  Parr.  The  sufferings  of  his  last  illness, 
which  was  mainly  dependent  upon  disease  of  the  aorta, 
were  cruelly  aggravated  by  his  inability  to  breathe  in  the 
horizontal  posture,  which  was  imperiously  demanded  by 
the  lumbar  pain.  After  death,  the  cause  of  his  sufferings, 
which  during  life  had  remained  undiscovered,  was  found 
to  be  a  large,  rough  pointed  calculus,  which  entirely  filled 
the  right  kidney.  It  is  worthy  of  remark,  as  illustrative 
of  the  frequent  coincidence  of  renal  calculus  with  mental 
disease,  that  this  gifted  man  was  twice  insane. 
Gastric  Gastric  disturbances,  nausea,  vomiting,  and  various 

ancesf5"  forms  of  indigestion,  are,  next  to  pain — with  which  the 
disturbance  of  stomach  is,  as  Prout  observes,  generally 
commensurate — the  most  frequent  symptoms  of  renal  cal- 
culus. The  sympathy  between  the  stomach  and  kidney, 
under  these  circumstances,  probably  depends  upon  their 
community  of  supply  by  the  pneumogastric  nerve,  the  irri- 
tation of  the  renal  being  reflected  to  the  gastric  branches. 
The  action  of  the  stomach  is  variously  interfered  with. 

Vomiting  frequently  occurs,  often  with  the  evacuation 
of  nearly  pure  bile  ;  this  being  in  some  cases  so  far  the 
most  prominent  symptom  that  its  renal  origin  may  es- 
cape notice.  Nausea,  acidity,  flatulence,  and  gastrodynia 
occur  in  every  permutation,  being,  as  sometimes  neces- 
sarily happens,  enhanced  by  the  gouty  disposition  of  the 
patient.  Attacks  of  stomach- disturbance  are  often  co- 
incident with  pain,  hsernaturia,  and  the  other  signs  of 
increased  renal  irritation. 
Affections  Ketraction,  pain,  and  variously  perverted  sensations  in 
of  testicle  ^  testicle  of  the  side  affected  are  sometimes  early  and 
prominent  signs  of  renal  calculus.  When  the  pain  is 
long  continued  the  affected  testicle  is  apt  to  swell  and 
become  tender.  Sometimes,  instead  of  drawing  up,  the 
scrotum  becomes  relaxed  or  affected  with  a  sense  of  cold- 
ness or  numbness.  These  sensations  are  often  associated 
with  numbness  or  pain  on  the  inner  surface  of  the  thigh. 
Neuralgia  of  the  testicle  has  been  known  as  the  chief 
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symptom  of  renal  calculus,  as  in  a  case  of  renal  lithotomy 
reported  by  Mr.  Butlin.1 

Irritation  of  the  bladder,  and  that  to  a  distressing  and  of 
degree,  may  be  a  direct  or  indirect  consequence  of  stone  Dl<ldder- 
in  the  kidney.  A  young  woman  died  under  my  care  in  St. 
George's  Hospital  with  symptoms  of  pyelitis,  which  might 
have  been  the  result  of  either  stone  or  tubercle ;  but  her 
distress  was  almost  wholly  vesical ;  the  urine,  which  was 
persistently  purulent,  was  passed  with  much  frequency, 
pain,  and  difficulty,  and  the  catheter  often  needed.  Both 
kidneys  were  occupied  by  large,  rough  stones  :  the  bladder 
and  urethra  were  perfectly  natural ;  the  vesical  trouble 
wholly  of  renal  origin,  no  doubt  in  part  due  to  the  irri- 
tation of  the  purulent  and  alkaline  urine. 

Another  result  of  renal  calculus  is  haemorrhage — less  Hsema- 
profuse  than  from  growths,  and  not  frequent  enough  to  turia ' 
cause  marked  depletion  or  call  for  styptic  remedies. 

As  an  exception  to  this  statement  I  may  mention  the 
case  of  a  lady  who  was  reduced  by  habitual  though  not 
profuse  haemorrhage,  the  result  of  a  renal  stone,  to  a 
condition  of  exceeding  anaemia,  as  evinced  both  in  ap- 
pearance and  constitutional  symptoms,  and  was  greatly 
benefited  by  iron. 

The  haemorrhage  of  calculus  is  rather  constant  or  oft- 
repeated  than  copious,  though  in  all  these  respects  it  is 
subject  to  great  variation.  In  some  cases  it  is  seldom 
absent,  in  others  never  present ;  in  some  it  constitutes 
almost  the  only  evidence  of  a  renal  concretion. 

The  great  peculiarity  of  hsematuria  from  this  cause  is  its  ckpend- 

•  i      -i  i      •  i  .n  .  enceupon 

its  dependence  upon  movement ;  it  recurs  with  exercise  m0Ven,ent. 
or  locomotion  and  ceases  with  rest.    Thus  the  urine  is 
found  to  be  bloody  during  the  day  or  on  going  to  bed,2 


1  Clin.  Trans.,  vol.  xv. 

2  Eenal  hemorrhage,  presumably  from  stone,  may  come  on  without  external 
provocation,  and  possibly  be  preceded  by  some  sensation  which  will  enable 
the  experienced  patient  to  foretell  its  advent.  A  distinguished  army  surgeon, 
who  has  presumptive  evidence  of  a  renal  calculus,  finds  that  an  attack  of 
hematuria  is  usually  preceded  by  sleeplessness  ;  a  night  or  possibly  two 
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rather  than  during  the  night  or  on  rising  in  the  morning. 
This  is  the  converse  of  what  occurs  as  the  result  of 
cancer  or  villous  disease ;  the  supine  posture  of  sleep 
appears  to  favour  the  accumulation  of  blood  in  renal 
growths,  whence  they  are  more  apt  to  bleed  in  the  night 
than  the  day. 

The  blood  from  renal  calculus,  though  sometimes 
enough  to  tint  the  urine  in  a  manner  alarming  to  the 
patient,  is  in  other  cases  in  so  small  quantity  that  it 
cannot  be  detected  except  with  the  microscope.  The 
blood  is  yielded  by  the  mucous  membrane  of  the  pelvis 
and  not  by  the  kidney -tubes ;  it  is  consequently  not 
moulded  into  casts,  but  occurs  as  an  incoherent  sediment 
mixed,  should  the  haemorrhage  be  large,  with  minute  in- 
Character  definite  clots.  The  blood  is  generally  less  intimately 
of  the        mixed  with  the  urine  than  occurs  when  hematuria  is  the 

blood v  dis- 
charge,     result  of  disease  of  the  substance  of  the  kidney ;  it  less 

often  forms  the  persistently  smoky  or  porter- coloured 

mixture   so   often   found  with   albuminuria;   but  the 

globules  readily  subside  and  form  a  coloured  stratum, 

in  which  sometimes  shreddy  clots  may  be  detected,  the 

superincumbent  urine  having    its   natural  appearance. 

The  deposit  is  coffee-coloured  when  the  urine  is  acid ;  red 

or  pinkish  when  it  is  alkaline. 

Different  stones  are  accompanied  with  different  ten- 
dencies to  haemorrhage.  Oxalate  of  lime,  from  its  crys- 
talline, spiky,  or  tuberculated  exterior,  produces  most, 
phosphatic  calculi  the  least.  Concretions  composed  of 
or  coated  wdth  phosphates,  associated  as  they  necessarily 
are  with  local  inflammation,  are  usually  surrounded  with 
thickened  and  altered  mucous  membrane,  which  is  more 
apt  to  yield  pus  than  blood. 

It  is  to  be  noted  as  a  possible  source  of  erroneous 
diagnosis  that  the  local  irritation  of  stone  will  sometimes 
cause  a  cast  or  two,  which  I  have  sometimes  noticed  to 
contain  epithelium,  to  show  themselves  in  the  urine,  even 

during  which  he  is  sleepless,  but  not  restless  or  otherwise  disturbed,  is  followed 
by  pain  at  a  spot  in  one  renal  region,  and  that  by  haemorrhage. 


Chap.  XII. 


HvEMATUKIA. 


925 


though  it  be  practically  certain  that  there  is  no  disease 
general  to  the  renal  structure. 

It  may  be  worth  while  briefly  to  sum  up  the  dis-  Distinc- 
tinctions  by  which  the  hematuria  of  stone  can  be  dis-  calculous 
tinguished  from  other  conditions  of  renal  bleeding.    (See  hematuria 
chapter  on  Hematuria.)     I  presume  that  in  the  case  0f 
under  consideration  it  has  been  ascertained,  by  the  absence 
of  symptoms  referable  to  the  bladder,  that  the  blood 
proceeds  from  the  kidney.    The  common  causes  other 
than  calculus  of  the  discharge  of  blood  from  this  organ 
are  albuminuria,  purpura  or  scurvy,  intermittent  hsema-  disease  of 
turia,  tuberculous,  malignant,  or  villous  growths.    In  de-  0f  kidney: 
ciding  between  either  of  these  and  stone  we  shall  have 
regard  to  the  existence  of  the  symptoms  or  history  of 
renal  calculus,  or  of  the  passage  of  gravel.    Beyond  this 
every  other  form  of  hematuria  has  characters  which  dis- 
tinguish it  from  the  hsematuria  of  stone. 

With  albuminuria,  beyond  the  evidence  afforded  by 
casts,  the  urine  contains  more  albumen  than  the  super- 
added blood  suffices  to  account  for,  and  remains  albu- 
minous when  it  has  ceased  to  be  bloody. 

With  purpura  or  scurvy,  as  in  albuminuria,  the  blood  0f  pur- 
is  apt  to  be  involved  in  casts  ;  beside  which  hemorrhages  pura  an(* 

x  °        scurvy ; 

occur  at  the  same  time  in  other  parts  of  the  body. 

With  intermittent  hematuria  the  blood-corpuscles  are 
destroyed  ;  with  calculus,  they  remain  distinct. 

With  regard  to  malignant  or  villous  disease  the  dis-  of  malig- 
tinction  is  often  a  matter  of  some,  though  seldom  of  in- 
superable, difficulty.  Growths  cause  more  profuse  hemor- 
rhage than  does  a  stone,  often  producing,  as  a  stone 
seldom  does,  conspicuous  signs  of  anemia.  Bleeding  from 
a  growth  is  apt  to  occur  during  sleep,  at  which  time  the 
bleeding  of  calculus,  depending  as  it  does  on  movement,  is 
diminished  or  quiescent.  The  urinary  sediment,  examined 
with  the  microscope,  especially  during  the  intervals  of 
haemorrhage,  will  sometimes  display  the  vascular  loops 
characteristic  of  villous  disease.  Should  the  growth  be 
cancerous,  and  of  the  bladder,  large,  round,  or  flat  nuc- 
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leated  cells  may  be  abundantly  seen  in  the  urine  ;  or  even 
considerable  fragments  of  cancerous  growth  may  be  ex- 
pelled. If  of  the  kidney  the  growth  is  usually  sarcoma- 
tous, and  the  escape  of  cells  or  any  distinctive  elements 
with  the  urine  is  of  exceeding  rarity.  The  presence  of 
the  6  malignant  cachexia  '  is  a  guide,  though  a  somewhat 
untrustworthy  one.  The  presence  of  a  tumour  in  the 
renal  region,  together  with  haemorrhage,  may  be  gene- 
rally taken  as  indicating  a  growth  ;  for  though  a  tumour 
may  be  produced  by  calculous  obstruction,  it  does  not 
often  happen  that  blood  proceeds  from  a  kidney  thus 
obstructed. 

and  tu-  The  distinction  between  the  h tern orrb age  of  scrofulous 

or  tuberculous  disease  and  that  of  stone  may  be  of  more 
difficulty.  With  both  the  blood  may  be  mixed  with  pus  ; 
and  with  stone  it  is  possible  that  there  may  be  a  febrile 
temperature,  such  as  is  more  common  with  tubercle.  The 
effect  of  movement  is  a  guide ;  while  with  tubercle 
haemorrhage  is  more  often  absent,  and  when  present  is 
less  often  repeated  than  with  stone. 
Signs  of  The  symptoms  which  have  been  described,  those  which 

in*  offeS"  a  s^one  produces  by  moving  in  the  pelvis  or  irritating  the 
stones.  membrane  by  ill-adjusted  pressure,  may,  should  the  stone 
enter  the  ureter,  become  exaggerated  and  accompanied 
by  agonising  pain  and  much  constitutional  disturbance. 
To  the  symptoms  of  a  pelvic  calculus,  the  results  of  spas- 
modic contraction  of  the  ureter  are  superadded.  Spasm 
of  involuntary  muscle,  always  painful,  is  never  more  so 
than  when  the  ureter  is  the  subject  and  a  calculus  the 
cause.  The  painful  passage  of  stone  or  sand  along  this 
duct  constitutes  what  is  described  as  a  fit  of  the  gravel. 
The  patient  is  attacked,  perhaps  suddenly,  after  some 
exertion,  jerk,  or  unusual  movement,  or  without  any  ex- 
ternal provocation,  with  acute  pain  in  the  loins,  or  in  the 
course  of  the  ureter,  which  shoots  towards  the  testicle, 
groin,  and  bladder,  and  amounts  in  some  cases  to  as 
severe  agony  as  the  human  body  has  the  power  of  making 
for  itself.    It  may  be,  as  Prout  says,  of  such  an  over- 
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whelming  nature  as,  together  with  the  sickness  which 
accompanies  it,  to  paralyse  the  stoutest  individual.  The 
pain  is  not  at  first  associated  with  tenderness  to  any 
marked  extent,  though  it  may  become  so  after  a  time. 
The  attitude  and  manner  of  the  sufferer  who  moves  in 
restless  anguish  are  characteristic  of  colic  rather  than 
inflammation.  There  is  much  constitutional  or  nervous 
disturbance.  Shivering  early  comes  on,  or,  short  of  actual 
shaking,  horripilation,  and  a  feeling  of  cold,  to  be  suc- 
ceeded after  a  time  by  more  or  less  febrile  reaction.  With 
the  cold  the  patient  becomes  faint,  or  even  actually  faints, 
and  may  display  other  signs  of  nervous  disturbance,  in  the 
form  of  epileptic  seizures  or  passing  delirium.  A  medical 
friend,  one  whose  nerves  are  not  easily  shaken,  described 
his  sensations  on  passing  a  mulberry  calculus  as  an  alto- 
gether novel  experience.  While  in  a  hip-bath  he  was 
seized  with  an  intolerable  exacerbation  of  the  pain,  with 
a  rushing  in  the  head  and  wild  confusion  of  mind,  in 
which  he  sprang  from  the  bath  and  ran  unclothed  out  of 
the  room.  A  few  minutes  afterwards  he  passed  water  and 
with  it  the  stone,  and  was  himself  again.  The  unbearable 
pang  marked  the  passage  through  the  narrow  termination 
of  the  ureter.  The  stomach  early  sympathises  in  the 
disturbance,  nausea  and  sometimes  urgent  and  repeated 
vomiting  being  among  the  first  symptoms.  When  the 
stone  is  passing,  especially  from  the  left  kidney,  there  is 
often  so  much  discomfort  and  distension  of  the  bowel  that 
the  attack  is  looked  upon  as  intestinal  colic,  until  the 
expulsion  of  the  calculus  provides  the  interpretation. 
There  is  much  irritation  of  the  bladder,  small  quantities 
of  dark  or  bloody  urine  being  frequently  passed.  The 
pain,  as  the  attack  continues,  moves  downwards,  and 
sometimes  terminates  suddenly  during  a  fit  of  retching, 
with  a  piercing  exacerbation.  The  ureter  is  narrowest  at 
its  lower  end,  where  it  passes  through  the  coats  of  the 
bladder.  At  this  spot  the  stone  is  particularly  apt  to 
stick,  ashappened  in  the  case  to  which  woodcut,  page  965, 
refers.    Having  passed  this  strait  the  stone  falls  into  the 
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bladder,  and  the  attack  is  at  an  end.  The  time  occupied 
by  the  process  varies  much,  the  symptoms  are  sometimes 
over  in  an  hour  or  two ;  they  sometimes  occupy  days,  and 
have  even  been  known  to  last,  with  little  intermission,  as 
long"  as  three  weeks. 

The  pain  is  not  always  such  as  has  been  described. 
After  the  first  attack  the  symptoms  are  much  milder  ;  the 
ureter  becomes  dilated  and  tolerant.  Even,  for  the  first 
time,  small,  smooth  stones  are  sometimes  passed  without 
any  of  the  characteristic  symptoms.  Of  all  calculi  those 
of  oxalate  of  lime  cause  the  most  distress  in  their  descent ; 
uric  acid,  as  a  rule,  the  least. 

The  effects  of  suppression  of  urine,  as  caused  by  the 
impaction  and  movement  of  renal  calculi,  are  separately 
considered  (p.  951). 

The  following  narrative  was  written  at  my  suggestion 
by  a  respected  member  of  the  medical  profession,  who  has 
frequently  passed  small  crystalline  calculi  of  oxalate  of 
lime.  It  illustrates  in  a  graphic  manner  many  of  the 
symptoms  which  attend  the  complaint  in  a  not  very  severe 
form.  It  is  to  be  premised  that  this  gentleman  had  been 
in  the  habit  of  drinking  hard  water,  and  that  freely  : — 

Case  illus-  "  One  day  in  February  1862,  then  havirg  taken  a  sixteen  or 
trating  seventeen  mile  country  walk,  soon  after  going  to  bed  I  was  seized 
o^thc°pas-  with  a  severe  pain  in  the  right  lumbar  region,  extending  down 
sage  of  the  groin  and  through  the  pelvis.  This  was  accompanied  by  re- 
traction of  the  testicle  on  that  side  to  such  a  degree  that  it  was 
almost  worse  than  the  pain.  On  getting  out  of  bed  I  could  hardly 
stand  upright ;  however,  I  managed  to  procure  some  twenty 
drops  of  laudanum,  and  soon  after  fell  asleep.  In  the  morning 
there  was  a  slight  appearance  of  blood  in  the  urine,  which  was 
very  acid.  I  was  prescribed  some  alkaline  saline  with  tincture 
of  henbane,  and  in  the  course  of  a  few  days,  after  some  more 
pain  at  night,  relieved  by  hot  hip  bath  and  laudanum,  I  passed  a 
small  calculus.  After  this  I  was  in  my  usual  health  and  vigour  for 
I  suppose  a  year  or  more,  when  I  had  much  the  same  train  of  symp- 
toms, but  I  think  if  anything  less  pain.  The  next  attack  was 
again  in  about  a  year,  when  I  was  resident  at  the  hospital  and 
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taking  less  walking  exercise  than  formerly.  Up  to  this  time  I 
had  done  very  little  by  way  of  treatment,  but  as  I  had  several 
attacks  one  after  the  other,  I  consulted  Dr.  Dickinson,  and  at 
his  instigation  put  myself  under  regimen.  I  left  off  beer,  fruit, 
pastry,  reduced  my  consumption  of  vegetables,  drank  distilled 
water,  and  took  nitro-hydrochloric  acid.  This  treatment  I  con- 
tinued for  some  months  during  the  early  part  of  1865,  and  I 
certainly  for  a  time  was  much  better,  and  under  the  microscope 
the  oxalate  of  lime  crystals  were  scarcely  to  be  found,  whereas 
formerly  they  had  been  numerous.  Towards  the  end  of  the  year 
I  suffered  a  good  deal  again,  and  having  lived  now  nearly  two 
years  in  the  hospital,  felt  generally  a  little  out  of  health,  though 
I  was  not  for  a  single  day  disabled  from  following  my  duties. 
At  the  end  of  1865  I  left  town,  and  went  to  Bath  for  a  week. 
During  this  time,  after  soaking  for  some  time  in  the  hot  bath 
there,  I  passed  a  rather  longer  calculus  than  I  had  before  dis- 
charged. After  this  I  went  to  live  at  home,  and  for  a  long  time 
was  quite  free  from  any  symptoms,  and  so  by  degrees  became 
careless  of  any  restriction  in  diet.  I  generally  found,  however, 
that  champagne  or  anything  of  that  nature  would  cause  vague 
lumbar  pains,  and  I  think  I  had  one  or  two  slight  attacks  of 
calculus,  but  I  forget ;  I  took  no  medicine,  and  did  not  examine 
the  urine  by  microscope. 

"  In  March  1868  I  had  an  attack  of  scarlatina,  but  no  renal 
mischief,  and  in  numerous  examinations  never  detected  any 
albumen  in  the  water.  In  August  of  that  year,  after  a  rough 
steamboat  journey  to  Scarborough,  I  had  some  sharp  lumbar 
pain,  next  day  detected  blood  in  the  urine,  and  a  day  or  two 
after  passed  a  small  calculus,  having  carried  it  about  in  my 
bladder  some  twenty-four  hours  or  more.  About  Christmas  that 
year  I  began  to  suffer  from  sciatica  on  the  right  side,  and  for 
months  was  not  free  from  it.  Once  or  twice,  from  sheer  inability 
to  move,  I  stayed  indoors  all  day,  but  generally  I  managed  to 
limp  about  as  usual.  I  had  at  first  no  renal  pain,  though  it 
came  on  subsequently.  When  the  sciatica  was  not  very  severe,  I 
contented  myself  with  some  restrictions  in  diet,  merely  such  as 
leaving  off  beer  ;  but  when  a  severe  attack  came  on  I  found 
relief  from  Vin.  Colch.  3ss;  Pot.  Bic,  SodeeBic,  Pot.  Nit.  aa  gr. 
xv.  ;  Sp.  Ammon.  Ar.  5ss  ;  Aq.  ad  Jiss  ;  once  or  twice  a  day, 
and  the  application  of  camphor  liniment,  and  laudanum  over  the 
nerve  at  night.    This  generally  produced  relief  in  a  day  or  two. 
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After  going  on  in  tins  way  for  some  months  I  passed  the  largest 
calculus  I  had  yet  discharged,  without  much  pain  or  any  sedative. 
For  some  time  before  it  passed,  any  unusual  exercise,  as  running, 
dancing,  &c,  was  sure  to  be  followed  by  pain  in  the  kidney,  and 
sciatica,  and  by  urine  the  colour  of  claret.  Before  finally  leaving 
me  the  calculus  remained  some  days  in  the  bladder  producing 
great  irritation,  and  constant  burning  pain  at  its  neck. 

"  After  getting  rid  of  this  calculus  I  was  much  better  for  some 
time,  but  during  the  next  twelve  months  I  passed  two  or  three 
small  calculi  at  intervals,  preceded  generally  by  sciatica  of  two 
or  three  days'  duration.  I  found  that  the  colchicum  and  alkali, 
&c,  always  produced  relief.  In  July  1870  I  had  been  feeling 
rather  '  renal '  for  some  time,  and  one  day  sciatica  came  on  so 
sharply  that  having  to  walk  some  two  miles  gave  me  exquisite 
torture,  besides  producing  a  feeling  of  great  misery  and  depres- 
sion. A  hot  bath,  colchicum,  &c,  relieved  me,  and  in  a  day  or 
two  I  was  rewarded  with  a  calculus.  In  September  I  spent  a 
week  walking  about  twenty  miles  per  diem  in  the  Isle  of  Wight, 
and  a  day  or  two  after  my  return  got  rid  of  a  small  calculus, 
with  scarcely  any  pain  or  trouble.  To  sum  up  then,  the  attacks 
seem  to  come  on  indiscriminately  in  summer  or  winter,  spring  or 
autumn.  And  the  calculus  passes  down  the  ureter  either  day  or 
night,  though  generally  by  night.  The  pain  is  seldom  sufficiently 
great  to  interfere  with  my  appetite  or  rest,  though  generally  pro- 
ducing some  depression  of  spirits,  particularly  at  the  commence- 
ment of  the  attack.  Often  a  slight  degree  of  hsematuria  is  the 
earliest  indication,  sometimes  it  is  the  pain.  I  havu  noticed  that 
the  amounts  of  pain  or  of  hemorrhage  are  not  always  propor- 
tionate to  the  size  of  the  calculus,  or  to  each  other;  sometimes 
there  being  more  hematuria,  sometimes  more  pain." 


Modes  of  Death. 

The  modes  by  which  renal  stone  kills  and  their  relative 
frequency  may  be  fairly  represented  by  the  post-mortem 
experience  of  St.  George's  Hospital,  which  has  been  syste- 
matically recorded  since  the  year  1 842.  Of  sixty  persons 
(see  page  916),  in  whose  bodies  stones  were  found,  twenty 
had  died  mainly  by  their  means,  forty  from  causes  un- 
connected with  them. 
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Causes  of  Death  in  20  Fatal  Cases  of  Renal  Calculus. 


Number 

Immediate  cause  of  death  of  cases 

Pyelitis,  uncomplicated       ........  3 

,,       +  Perinephritic  abscess        .       .       .       *      .  .3 
,,        +  Lumbar  abscess        .......  1 

„        +  Suppurative  peritonitis  (rupture  into  peritoneum)      .  2 
„        +  Ulceration  into  bowel       ......  1 

+  Lardaceous  disease    .......  2 

,,        +  Cystitis     .........  1 

,,        +  General  tuberculosis  .......  1 

„        +  Granular  kidney       .......  1 

Pyaemia     ...........  1 

Suppression  of  urine  (calculi  in  both  kidneys)      ....  1 

Atrophy  of  kidneys  1 

Mania  +  enlarged  prostate  and  retention  1 

Rupture,  from  blow,  of  kidney,  which  contained  many  pointed 
calculi  1 


Of  the  twenty  who  died  of  stone,  sixteen  did  so  in  Suppura- 
conseqnence  of  suppuration  ;  pyelitis  being  present  in  all, 
and  in  three  the  chief  cause  of  death.    The  extension  of 
suppuration  beyond  the  kidney  into  the  circumjacent  tissue, 
the  peritoneum,  the  bowel,  and  the  loin,  is  represented  by 
seven  cases — about  a  third  of  the  whole.  Lardaceous 
disease  was  recognised  only  in  two  instances ;  many  of 
the  observations  wrere  made  at  an  early  date  ;  but  it  may 
be  safely  stated  as  the  result  of  recent  experience  that 
death  rarely  ensues  from  pyelitis  or  chronic  extra-renal 
suppuration  without  more  or  less  of  it.    Fibrotic  atrophy,  Renal 
with  some  dilatation  of  the  pelvis,  with  or  without  the  fibrosis 
development  of  the  granular  condition  marked  organically  tion. 
and  clinically,  is  a  distinct  result  of  renal  stone,  and  is 
represented  in  the  table.    Pyamiia  appears  as  the  cause  Pyemia, 
of  death  on  the  warrant  of  a  case  in  which  this  condition 
proved  fatal,  but  for  which  no  cause  could  be  discovered 
though  laboriously  sought,  save  a  renal  stone,  which  had 
been  lately  productive  of  bleeding.    The  localty  dissemi- 
nated suppuration  of  the  '  surgical  kidney  '  finds  no  place 
as  a  consequence  of  renal  stone  either  within  the  table, 
or  so  far  as  I  know  outside  it.    It  was  found  once  in  con- 
junction with  renal  calculus,  but  there  was  also  prostatic 
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disease,  to  which  the  suppurative  lesion  was  at  least  in 
part  to  be  attributed.  Traumatic  suppuration  presents 
itself  by  chance.  The  kidney  which  contained  the  spiked 
calculi,  represented  at  page  887,  singularly  ill-suited  as 
they  must  have  rendered  it  to  endure  violence,  was 
ruptured  thirty  days  before  death  by  the  fall  of  a  brick. 
The  cortex  was  found  to  be  sprinkled  with  miliary 
abscesses. 
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CHAPTER  Xin. 

ON  CERTAIN  RESULTS  OF  RENAL  CALCULI, 

Calculous  Pyelitis,1 

The  dilatation  of  the  kidney  which  results  from  stone  is 
often  accompanied  with  suppuration  of  the  pelvic  mucous 
membrane,  set  up  by  the  contact  of  the  accumulated 
and  decomposing  urine.    Suppuration  under  these  circum-  Pyelitis 
stances  is  generally  coincident  with  much  extension  and  with  dila 
atrophy  of  the  kidney ;  the  converse  also  holds  that  much  fcatl0n- 
extension  from  calculous  obstruction  is  seldom  reached 
without  more  or  less  suppuration.    The  lining  membrane 
first  becomes  vascular,  traversed  by  vessels  which  in  ex- 
treme cases  may  be  so  numerous  and  turgid  that  the 
surface  looks  almost  black.    Later  appears  the  smooth, 
opaque,  creamy  surface  of  suppuration. 

The  symptoms  of  early  calculous  pyelitis  are  those  of 
pyelitis  added  to  those  of  stone.  Later,  it  is  not  unknown 
for  the  stone  to  have  escaped  or  to  have  fallen  into  quietude 
and  oblivion,  the  pyelitis  only  remaining  evident.  The  Changes 
pyelitis  is  first  displayed  by  the  urine,  which  contains  mmij' 
mucus,  though  there  be  no  signs  of  vesical  inflammation. 
With  this  the  microscope  may  show  epithelial  cells  of 
various  forms  (see  woodcut,  page  665),  and  perhaps  blood- 
corpuscles.  The  mucus,  especially  abundant  when  the 
stone  is  of  oxalate  of  lime,  sometimes  makes  its  exit  in 
tenacious  gelatinous  masses,  which  may  cause  scarcely  less 
distress  in  traversing  the  ureter  than  stony  concretions. 
After  a  longer  or  shorter  time,  particularly  if  the  urine  be 


See  also  chapter  on  '  Pyelitis,'  p.  658. 
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retained  in  the  pelvis  in  considerable  bulk,  the  mucus  is 
replaced  by  pus.  There  is  generally  little  doubt  as  to  the 
renal  origin  of  the  discharge.  The  pus,  when  the  con- 
dition is  fully  established,  is  apt  to  be  eminently  6  laud- 
able,' unmixed  with  such  foul  and  stringy  discharge  as 
proceeds  from  the  bladder,  its  corpuscles  displayed  in  a 
regular  and  typical  form.  Such  matter  separates  readily 
and  distinctly  from  the  supernatant  urine,  which  remains 
acid  and  inoffensive. 

Urine  of  this  nature,  passed  as  it  often  is  without 
frequency  or  any  vesical  disturbance,  cannot  fail  to  be 
regarded  as  of  renal  origin,  a  view  which  will  probably  be 
corroborated  by  the  presence  of  unmistakably  renal  symp- 
toms. Less  often  the  urine  is  peculiarly  offensive,  and 
the  discharge  broken  down  beyond  recognition,  as  the 
result  of  accumulation  and  putrefaction  in  the  pelvis.  In 
such  cases  it  often  escapes  intermittently. 
General  There  is  usually  pain  either  in  the  affected  loin  only, 

symptoms,.  ^  sometimes  in  both,  of  a  dull  continuous  kind  ;  or  there 
may  be,  in  the  same  situation,  a  sense  of  weight  or  of 
heat.  Uneasy  sensations  are  also  frequently  felt  in  the 
course  of  the  ureter  and  in  the  testicle.  With  these  there 
is  sometimes  slight,  sometimes  severe  and  continuous 
febrile  disturbance,  with  gradual  loss  of  strength,  loss  of 
appetite,  nausea,  and  even  vomiting.  Irritation  of  the 
bladder,  apparently  the  result  of  nervous  sympathy, 
evinced  by  frequency  of  micturition,  sometimes  occurs, 
especially  in  the  early  stage  ;  it  sometimes  is  sufficiently 
persistent  and  severe  to  raise  a  suspicion  of  disease  of  the 
bladder,  though  this  organ  be  perfectly  healthy.  This  is 
especially  the  case  when  the  urine  is  alkaline. 
Distinc-  It  will  be  seen  from  the  preceding  description  that 

tion  from    there  is  seldom  any  doubt  as  to  the  renal  seat  of  calculous 

tubercular  "     .  ... 

pyelitis.  pyelitis,  but  that  a  difficulty  may  occur  in  distinguishing 
calculous  from  tubercular  suppuration.  Should  this  fail 
to  be  solved  by  the  early  history  of  the  case,  it  may  be 
useful  to  bear  in  mind  that  the  discharge  of  calculous 
pyelitis  often  intermits,  while  that  of  tubercular  disease 
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is  continuous.  Besides  this  calculous  suppuration  is 
more  protracted  than  tubercular,  and  it  usually  leaves  the 
bladder  healthy,  while  with  tubercular  disease  this  organ 
generally  becomes  involved. 

The  production  of  pus  within  the  distended  and  atten-  Conse- 
uated  kidney  gives  rise  to  further  consequences.  The  quences' 
obstruction,  whether  it  be  a  stationary  calculus  or  a  stric- 
ture which  has  resulted  from  the  temporary  lodgment 
of  one,  may  be  complete  and  permanent,  allowing  no 
fluid  to  escape  at  any  time ;  or  it  may  present  an  obstruc- 
tion which  will  only  yield  to  extreme  pressure,  so  that  the 
contents  of  the  cavity  generally  retained  will  escape  at 
intervals,  when  the  needful  vis  a  tergo  has  accumulated  ; 
or  it  may  be  that  the  constriction  never  amounts  to  an 
absolute  dam,  but  allows  the  contents  of  the  cyst  habitual 
though  not  free  exit ;  finally,  the  stone  may  have  gone  on 
its  way,  and  left  no  narrowing.  The  symptoms  of  the 
disease  and  the  prospects  of  the  patient  vary  materially 
with  these  circumstances.  Next  to  an  unobstructed 
channel,  it  is  probably  best  that  it  should  be  completely 
closed.  The  impediment  had  better  be  quite,  than  nearly, 
insurmountable.  If  there  is  no  outlet  it  may  happen 
that  the  production  of  pus  will  after  a  time  cease  for  want 
of  room,  the  watery  part  subsequently  disappearing,  and 
the  atrophied  kidney  collapsing  upon  putty -like  matter,  in  Occasional 
which  a  stone  may  be  imbedded,  the  whole  forming*  a  use-  obsoles_ 

^  m  °  cence. 

less  but  perfectly  quiescent  and  innocuous  mass.  Under 
less  fortunate  circumstances  the  imprisoned  matter  may 
make  its  way  to  the  surface  of  the  body,  or  may  reach 
the  bowel  or  peritoneum.  Of  such  results  I  shall  speak 
presently. 

When  the  obstruction  is  partial  the  secretion  of  urine 
is  less  completely  arrested,  and  the  kidney  may  fill  and 
empty  many  times  with  successively  increasing  distension. 
The  intermitting  discharge  of  pus  which  happens  in  these 
cases,  with  intervals,  often  lasting  for  months,  during 
which  the  urine  is  natural,  and  the  patient,  perhaps,  appa- 
rently well,  is  very  characteristic  of  the  disease.  Examples 

3  p  2 
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of  this  intermittence  are  afforded  in  the  case  of  the  old 
woman  whose  kidney  formed  a  tumour,  thought  to  be 
ovarian  (referred  to,  page  743),  and  also  by  that  of  the 
tavern-keeper,  about  to  be  related. 
Gives  rise        When  the  nature  of  the  obstacle  is  such  as  to  allow  of 
tract ed      a  continuous,  but  not  a  free  discharge,  the  disease  exists 
suppura-    jn  j^g  most  protracted  form.    There  is  not  enough  pres- 

t.ion,  with  1 

its  usual  sure  upon  the  walls  of  the  cyst  to  arrest  secretion,  while 
quences  there  is  too  much  to  allow  of  any  contractile  process.  The 
suppuration  may  be  profuse  and  long-continued,  pure 
laudable  pus  being  habitually  passed  with  the  urine, 
sometimes  for  years.  In  these  cases  the  constitution  is 
apt  to  suffer  from  the  drain,  and  general  lardaceous  de- 
position to  ensue.  It  may  happen  that  other  results  of 
profuse  suppuration  follow.  The  patient  may,  with  or 
without  lardaceous  intervention,  fall  into  a  hectic  febrile 
state,  succeeded  by  typhoid  prostration. 

The  following  case,  which  I  brought  before  the  Patho- 
logical Society,  shortly  after  its  occurrence,  illustrates 
some  of  the  points  which  have  been  mentioned,  among 
others  the  occasional  difficulty  of  diagnosis. 

Discharge  of  pus  with  the  urine  for  three  months.  Cessation 
and  reappearance  of  discharge.  Gradual  sinking,  with 
hectic  symptoms.  No  conclusive  evidence  of  calculi 
during  life,  but  on  post-mortem  examination  left  kidney 
converted  into  a  suppurating  cyst,  in  which  ivere  minute 
stones.    Stricture  of  ureter  probably  of  calculous  origin. 

The  subject  of  the  following  narrative  was  a  tavern-keeper, 
forty-nine  years  of  age,  who  died  under  my  care  in  December, 
1869  :— 

He  was  said  to  have  been  of  temperate  habits,  and  in  his 
youth  was  somewhat  celebrated  as  an  oar.  He  was  apparently 
well  until  two  years  before  death,  when  the  urine  began  to 
deposit  a  white  sediment,  described  as  resembling  pus.  This 
was  not  attended  with  any  pain,  inconvenience,  or  obvious  dis- 
turbance of  health,  and  after  about  three  months  the  urine 
resumed  its  natural  appearance,  which  it  continued  to  present 
until  six  months  before  death,  when  the  pus  reappeared  and 
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continued  to  pass  in  increasing  quantities.  He  never  bad  any 
frequency  or  pain  in  micturition,  nor  any  symptoms  referred  to 
the  bladder.  No  stones  or  gravel  were  ever  consciously  passed, 
nor  had  there  ever  been  any  pain  referred  to  the  course  of  either 
ureter.  The  urine  was  never  known  to  be  smoky  or  to  present 
any  appearance  such  as  could  be  ascribed  to  the  presence  of 
blood.  For  six  months  he  had  had  dull  pain  across  the  lumbar 
region,  which  affected  both  sides  alike.  For  the  same  length  of 
time  he  bad  lost  flesh  and  failed  in  health,  and  latterly  the  com- 
plexion was  observed  as  yellowish. 

When  I  first  saw  him,  about  ten  days  before  death,  he  was 
febrile  and  prostrate.  The  complexion  was  yellowish  and  the 
features  sharp.  There  were  frequent  night-sweats.  He  was 
excited  in  manner,  and  at  night  had  been  occasionally  delirious. 
The  pulse  was  quick  and  feeble  (96 — 100),  there  was  muca 
thirst,  the  tongue  and  lips  were  dry.  He  vomited  frequently, 
and  there  was  total  loss  of  appetite. 

Latterly  he  had  had  diarrhoea.  The  urine  was  mixed  with 
'  laudable  '  pus,  which  after  subsidence  occupied  about  a  quarter 
of  its  bulk.  Under  the  microscope  the  sediment  appeared  to 
consist  entirely  of  well-formed  pus-corpuscles.  The  supernatant 
fluid  was  acid,  and  had  a  specific  gravity  of  1012.  After  the 
subsidence  of  the  pus-globules  it  contained  albumen,  which 
coagulated  to  one-fourth. 

Under  the  circumstances  it  was  sufficiently  clear  that  the 
kidney  was  the  source  of  the  suppuration,  and  the  only  doubt  to 
be  solved  was  whether  the  kidney  was  the  subject  of  tubercular 
disease  or  was  the  seat  of  suppuration  connected  with  stone. 
The  lungs  were  carefully  examined  for  evidence  of  tubercle  with  a 
negative  result,  but  at  the  same  time  there  was  a  total  absence  of 
any  symptoms  connected  with  the  passage  or  lodgment  of  calculi. 

Morphia,  strychnia,  and  ice  were  successfully  applied  to 
relieve  the  sickness,  which  was  for  a  time  the  most  pressing 
trouble  ;  subsequently  cinchona  with  small  quantities  of  bicar- 
bonate of  potash  and  frequent  fluid  nourishment,  with  eight 
ounces  of  brandy  daily,  were  given  to  counteract  the  rapidly 
increasing  prostration.  The  pulse,  however,  increased  in  rate, 
the  expression  became  haggard  and  worn,  he  was  frequently 
delirious,  and  in  this  condition  gradually  sank. 

In  the  doubt  which  existed  as  to  the  precise  nature  of  the 
renal  abscess,  I  was  very  desirous  to  make  a  post-mortem  exami- 
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nation,  but  I  was  only  permitted  to  take  out  the  kidney,  and 
that  under  peculiar  and  embarrassing  circumstances. 

The  peritoneal  cavity  was  natural.  The  left  kidney  was 
converted  into  a  large  cyst  with  very  thin  walls,  which  contained 
about  a  pint  of  purulent  fluid.  The  cyst  was  lobulated  ex- 
ternally, and  internally  divided  into  compartments  ;  it  still 
retained  a  kidney -like  outline.  The  walls  were  almost  simply 
membranous,  small  remains  of  renal  structure  being  detected  in 
them.  The  lining  was  smooth,  very  vascular,  and  had  a  creamy 
pus-producing  surface.  The  upper  two  inches  of  the  ureter 
were  dilated  to  the  thickness  of  the  finger  ;  beyond  this  was  a 
tight  constriction  through  which  a  probe  would  not  pass,  though 
the  fluid  contents  of  the  cyst  escaped  scantily  under  pressure. 
The  empty  cyst  weighed  three  and  a  quarter  ounces.  In  the 
cavity  were  found  about  forty  very  minute  black  calculi,  like 
poppy  seeds,  which  together  did  not  weigh  half  a  grain  ;  these 
consisted  of  oxalate  of  lime. 

The  right  kidney  could  not  be  abstracted  ;  it  was  of  natural 
bulk,  and,  examined  with  the  naked  eye  as  far  as  the  light  of  a 
candle  would  allow,  it  seemed  healthy. 

It  was  clear,  from  the  post-mortem  examination,  that  the 
oxalate  of  lime  calculi  had  been  at  the  root  of  the  mischief.  The 
small  stones  which  were  found  in  the  cyst,  thongh  insufficient 
of  themselves  to  produce  the  result,  were  enough  to  show  the 
nature  of  the  disease,  and  render  it  likely  that  a  larger  mass  of 
the  same  kind  had  at  some  former  period  been  impacted  in  the 
ureter,  and  on  its  escape  had  left  behind  it  ulceration,  which 
ultimately  gave  rise  to  the  stricture  to  which  the  dilatation  and 
destruction  of  the  kidney  were  due.  The  total  absence  of  any 
fact  in  the  history  pointing  to  the  passage  of  calculi  is  not  what 
would  have  been  expected,  but  negative  evidence  of  this  nature 
is  not  always  reliable.  It  has  happened  to  me  in  other  cases  to 
fail  to  obtain  any  account  of  the  passage  of  calculi,  notwith- 
standing a  strong  probability  that  some  had  at  some  earlier  date 
been  passed. 

Death  appeared  to  have  resulted  in  this  case  from  the  sup- 
puration, either  directly  or,  what  appeared  likely  from  the  symp- 
toms— diarrhoea,  thirst,  and  vomiting — with  the  intervention  of 
lardaceous  disease.  The  inevitable  incompleteness  of  the  post- 
mortem examination,  however,  did  not  allow  the  organs  to  be 
searched  for  thu  confirmation  of  this  view-. 
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We  have  little  clinical  knowledge  of  calculous  pyelitis  Calculous 
existing  apart  from  obstruction  of  the  ureter  by  present  j^Jf^ 
stone  or  consequent  stricture.     The  mere  mechanical  caused 
irritation  of  the  calculus  seldom  seems  enough  by  itself  to  retention 
keep  up  continued  suppuration.    Retention  and  decom-  ot  urme- 
position  of  urine,  impossible  while  the  meter  is  open,  are 
necessary.    It  is  sometimes  found  that  after  death,  per- 
haps from  some  cause  unconnected  with  renal  disease, 
an  attenuated  kidne}%  the  pelvis  of  which  still  bears  traces 
of  suppuration,  has  tightly  contracted  upon  a  stone,  the  per- 
vious ureter  having  given  exit  to  the  once  copious  contents 
of  the  cyst.    In  such,  a  case  the  wasting  of  the  gland  is 
sufficient  record  of  past  retention.    The  obstruction,  how- 
ever, has  been  overcome,  probably  by  the  passage  of  the 
occluding  stone,  the  pus  has  escaped,  the  kidney  has  con- 
tracted, and  though  useless  has  ceased  to  be  mischievous. 


On  Suppuration  from  Calculus  Extending  Beyond 
the  Kidney.1 

Pus  originating  in  the  pelvis  in  connection  with  a 
stone  sometimes  makes  its  way  out  of  the  kidney,  and 
travels  in  various  directions.    This  can  only  occur  when 
the  ureter  is  either  completely  closed  or  much  obstructed. 
The  pus  may  pierce  the  muscles  of  the  bn.ck,  and  make 
its  exit  through  the  skin  in  that  region.    It  may  enter  Various 
the  psoas  muscle  and  give  rise  to  a  psoas  abscess,  which  of^^'of 
scarcely  differs  from  that  which  is  so  commonly  associated  calculous 
with  spinal  disease.    It  may  break  into  the  peritoneum.  ongm* 
It  may,  if  belonging  to  the  right  kidney,  ulcerate  into  the 
ascending  or  transverse  colon  or  duodenum;  if  io  the  left 
into  the  descending  colon.    It  has  been  known  to  traverse 
the  diaphragm,  and  make  its  way  out  by  the  bronchial 
tubes;  and  lastly,  it  has  been  stated,  though  not  on  con- 
clusive evidence,  that  urine  and  calculous  matter  have 
passed  from  the  kidney  into  the  stomach,  and  thence 
been  rejected  by  vomiting.    Of  these  events  the  most 

1  See  also  chapter  on  '  Perinephritis,'  p.  6t>9. 
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common  are  the  discharge  upon  the  loins  and  into  the 
descending  colon.  Peritoneal  rupture  comes  next  in  order 
of  frequency.    Penetration  of  the  duodenum,  transverse 
colon,  and  bronchial  tubes  is  comparatively  rare. 
Calculous        The  opening  of  a  calculous  abscess  superficially  has 
opening      keen  recorded  by  Howship,  Brodie,  and  many  other  writers, 
superfici-    Sometimes  stones  have  made  their  way  out  by  this  route, 
and  the  patients  recovered,  but  more  often  the  slow  and 
exhausting  process  has  terminated  fatally. 

Dr.  S.  F.  Simmons 1  records  the  case  of  a  woman 
who  passed  seven  small  calculi,  at  intervals,  from  a  sinus 
in  the  left  loin,  and  Cheselden  states  that  from  three 
patients  he  removed  stones  6  which  had  made  their  way 
from  the  kidneys  to  the  integuments,  and  there  occa- 
sioned an  imposthuma/tion.'  A  calculous  abscess  usually 
occupies  the  lumbar  region,  and  is  apt  to  be  mistaken  for 
disease  of  the  spine.  A  woman,  twenty-six  years  of  age, 
died  in  St.  George's  Hospital,  under  the  care  of  the  late 
Mr.  Keate,  with  a  lumbar  abscess,  which  was  thus  mis- 
interpreted by  that  careful  and  acute  surgeon.  It  was 
found,  however,  after  death,  that  the  suppuration  had 
proceeded  from  the  left  kidney,  the  outlet  of  which  had 
become  obstructed  by  several  large  calculi.  Matter  had 
collected  in  the  pelvis,  made  its  way  backwards  through 
the  lumbar  muscles,  and  penetrated  to  the  skin  in  this 
region.  The  pus  lay  in  considerable  quantity  around  the 
kidney,  and  had  worked  its  way  upwards  to  the  dia- 
phragm, the  complete  penetration  of  which  was  only  pre- 
vented by  some  adhesions,  which  had  closed  what  would 
otherwise  have  been  an  open  channel,  conducting  the 
renal  pus  into  the  pleural  cavity. 

An  abscess  connected  with  renal  calculi  may  open  in 
the  groin,  upon  the  front  of  the  thigh,  near  the  hip ;  or, 
as  in  the  case  about  to  be  related,  upon  the  gluteal 
region.3 

>  Phil.  Tram.  1774,  p.  108. 

2  Rayer  gives  an  instance  where  a  calculous  abscess  opened  Loth  in  the 
loin  and  upon  the  front  of  the  thigh,  Maladies  des  Reins,  vol.  iii.  p.  285. 
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History  of  calculi.  Sinus  opening  on  the  buttock.  Peri- 
tonitis and  pywmia.  Might  kidney  converted  into  a 
cyst  which  suppurated,  and  eventually  burst  into  the 
peritoneal  cavity. 

The  following  case  occurred  in  the  practice  of  my  friend  Mr, 
Hulke,  at  the  Middlesex  Hospital,  who  has  liberally  placed  his 
notes  at  my  disposal. 

A  servant-girl,  twenty  years  of  age,  of  healthy  appearance, 
became  his  patient  on  August  1,  1865. 

Two  years  previously,  after  lifting  a  heavy  weight,  she  was 
attacked  with  severe  pain  in  the  right  hypochondrium  and  flank, 
which  occasioned  her  confinement  to  bed  for  a  fortnight.  Some 
time  afterwards  she  passed  by  the  urethra  two  brown  stones 
each  about  the  size  of  a  horse-bean.  Nine  months  before  admis- 
sion, after  pain  in  the  right  hip  resembling  rheumatism,  an 
abscess  burst  over  the  upper  part  of  the  sacro-iliac  joint.  This 
closed  and  re-opened  several  times,  and  at  last  led  her  to  seek 
relief  at  the  hospital. 

When  admitted  the  aperture  of  a  sin  as  was  found  just  above 
the  posterior  superior  angle  of  the  ilium  on  the  right  side  ;  the 
sinus  passed  deeply  under  the  muscles  in  the  direction  of  the 
anterior  superior  spine.  There  was  tenderness  on  deep  pressure 
in  the  right  flank. 

The  urine,  which  since  the  passage  of  the  stones  had  been 
more  or  less  cloudy,  but  had  never,  as  far  as  was  known,  con- 
tained blood,  caused  some  local  irritation,  as  well  as  dragging 
pain  in  the  lower  part  of  the  belly  during  micturition.  Under 
the  microscope  it  showed  scaly  epithelium  and  pus,  but  nothing 
which  could  be  identified  as  renal. 

In  the  doubt  which  necessarily  existed  as  to  the  origin  of  the 
suppuration  the  patient  was  put  under  chloroform,  and  the  sinus 
followed  with  a  probe  beyond  the  crest  of  the  ilium  under  the 
quadratus  lumborum  muscle  to  the  neighbourhood  of  the  kidney. 

Two  days  afterwards,  rigors  and  sickness  came  on  followed  by 
abdominal  pain,  especially  on  the  right  side,  a  rapid  and  feeble 
pulse,  sickness,  and  much  heat  of  skin.  The  urine  became 
lithatic,  and  was  still  found  to  contain  pus-corpuscles.  Under 
opium,  ice,  hydrocyanic  acid,  and  poulticing,  she  temporarily  im- 
proved, but  afterwards  lapsed  into  a  condition  of  prostration,  with 
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much  tympanites,  a  dry  tongue,  and  an  extremely  quick  pulse,  and 
died  on  February  6,  eleven  days  after  the  rigors  which  marked  the 
beginning  of  the  end. 

On  post-mortem  examination  the  left  pleura  was  found  to  be 
filled  with  purulent  fluid,  the  serous  surface  being  coated  with 
soft  lymph.  The  lung  was  collapsed,  and  contained  in  its  sab- 
stance  many  deposits  of  pus,  the  largest  the  size  of  a  hazel  nut. 
In  the  anterior  mediastinum  were  small  purulent  depots  in  con- 
tact  with  the  pericardium.  The  interior  of  this  membrane  and 
the  heart  were  natural. 

The  peritoneal  cavity  contained  about  twenty  ounces  of  puru- 
lent fluid,  the  serous  surface  being  coated  with  soft  yellow  lymph. 
This  was  particularly  abundant  about  the  liver.  Firm  fibrous 
adhesions  attached  the  liver  to  the  right  kidney.  This  organ 
was  found  to  have  been  converted  into  an  irregular  sacculated 
pouch,  on  the  anterior  surface  of  which,  towards  its  upper  end, 
was  a  small  hole  with  shreddy  edges,  through  which  the  contents 
of  the  cyst  had  entered  the  peritoneal  cavity.  The  sac,  in  the 
walls  of  which  scarcely  any  renal  structure  could  be  detected, 
contained  purulent  fluid  and  small  irregular  phosphatic  frag- 
ments. The  ureter  was  narrowed  and  surrounded  by  thickened 
fibrous  tissue.  A  sinus  led  from  the  cavity  of  the  kidney 
through  the  quaclratus  lumborum  muscle  into  the  opening  on 
the  loin.  The  left  kidney  was  of  about  twice  its  natural  size,  the 
structure  was  natural. 

The  opening  of  a  renal  sinus  upon  the  buttock  is  unusual, 
and,  notwithstanding  that  the  indications  of  renal  disease  were 
examined  and  weighed,  it  was  not  possible  to  solve  the  doubts 
which  attended  the  origin  of  the  pus  until  it  was  traced  by  the 
probe  to  the  lumbar  region. 

The  fatal  perforation  of  the  cyst- wall  was  far  out  of  reach 
from  the  outside,  and  could  only  have  had  a  very  indirect  con- 
nection with  the  surgical  examination  upon  which  it  followed  so 
closely.  Possibly  some  strain  or  unusual  movement  may  have 
given  the  fatal  last  touch  to  a  rupture  already  all  but  complete, 
The  peritonitis  was  the  immediate  result  of  the  escape  of  the 
purulent  contents  of  the  cyst.  The  pyaemia,  which  as  appeared 
from  the  state  of  the  chest  also  existed,  must  probably  be  assigned 
to  the  suppurative  peritonitis  rather  than  directly  to  the  renal 
disease. 

It  is  worth  observing  that  in  this  case,  as  in  that  of  the  tavern- 
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keeper,  related  p.  936,  the  calculus  which  had  caused  the  fatal 
stricture  of  the  ureter  had  made  its  escape,  so  that  at  the  time  of 
death  only  fragments — minute,  but  not  insignificant — remained 
as  a  record  of  past  disease. 

With  the  cases  which  have  been  related  it  is  unneces-  Protracted 
sary  to  dwell  further  upon  the  course  and  diagnosis  of  ^gnosis"* 
the  calculous  variety  of  lumbar  abscess.    The  progress  of  of  lumbar 

hIjscgss  of 

the  disease  is  usually  excessively  protracted.  A  scanty  calculous 
discharge  has  been  known  to  flow  for  many  years  from  an  oriS1K- 
abscess  of  this  nature.  Once  open,  such  sinuses  appear 
to  have  little  tendency  to  close,  though  in  some  cases  the 
discharge  has  become  insignificant.  As  to  diagnosis  it  is 
probable  that  a  careful  consideration  of  the  antecedents 
would  in  most  instances  suffice  to  suggest  a  calculous 
origin,  a  suggestion  which  would  be  confirmed  by  the 
absence  of  definite  spinal  symptoms. 

It  is  far  less  common  for  a  calculous  abscess  to  break  Rupture 
into  than  behind  the  peritoneum.     When  this  usually  p^rito-6 
fatal  accident  happens  it  is  where  the  kidney  has  been  neum. 
much  dilated  and  the  peritoneum  tightly  stretched  over 
its  front  surface.   I  say  usually  fatal  accident,  for  it  is  not 
impossible  for  the  rupture  to  be  so  guarded  by  adhesions 
that  no  immediately  evil  consequences  follow.  An  example 
of  this  is  given  in  the  case  of  Julia  Broadbelt,  page  946, 
in  which  a  calculus  made  its  way  across  the  peritoneal 
cavity,  from  the  right  kidney  into  the  colon.    It  more 
often  happens,  however,  that  such  limitation  is  absent  or 
incomplete,  and  the  occurrence  fatal,  with  the  well-known 
symptoms  of  peritonitis  in  the  acute  form  which  is  asso- 
ciated with  perforation  of  the  hollow  viscera. 

The  following  case  occurred  at  St.  George's  Hos- 
pital : — 

Obstruction  of  right  ureter  by  calculi,  sacculation  of  kidney, 
followed  by  suppuration  in  the  cavity.  Ulceration  into 
peritoneum  and  fatal  peritonitis. 

Jane  Barrett,  a  dressmaker,  twenty-one  years  of  age,  was 
admitted  under  the  care  of  Dr.  Fuller  on  June  23,  1863.  She 
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complained  of  slight  pain  and  tenderness  in  the  hepatic  region  ; 
the  pulse  was  frequent,  the  tongue  moist  but  brown.  Her  com- 
plexion was  sallow,  but  her  expression  free  from  distress,  and 
her  manner  hysterical.  She  was  well-nourished,  and  her  general 
aspect  was  not  indicative  of  serious  disease. 

It  was  stated  that  she  had  been  ill  for  a  fortnight  with 
nausea,  frequent  bilious  vomiting,  and  confined  bowels.  A  few 
days  before  admission  she  had  screamed  from  a  sudden  attack  of 
acute  pain  in  the  right  hypochondrium  ;  this,  however,  was  of 
short  duration,  and  had  subsided  by  the  time  she  was  brought 
to  the  hospital. 

On  the  morning  of  the  25th,  she  again  screamed  as  if  in 
acute  pain,  she  had  a  rigor,  and  her  countenance  assumed  a 
terrified  and  imploring  expression.  This  was  succeeded  by 
symptoms  of  general  peritonitis,  under  which  she  sank  on  the 
following  day. 

My  personal  knowledge  of  the  case  began  with  the  post- 
mortem examination,  which  it  was  my  duty  to  superintend. 

The  peritoneum  contained  a  quantity  of  pus,  which  was  par- 
ticularly abundant  about  the  right  iliac  fossa.  The  bowels  were 
generally  glued  together  with  recent  lymph  mixed  with  pus. 
Pus  was  issuing  from  a  ragged  hole  about  as  large  as  half-a- 
crown,  just  below  the  liver.  This  proved  to  be  in  the  front 
surface  of  the  right  kidney,  which  was  distended  by  thick  pus 
into  a  large  sac,  divided  by  septa,  according  to  the  position  of 
the  calyces,  and  lined  by  thin  false  membrane.  The  part  of  the 
wall  which  had  given  way  was  a  sort  of  diverticulum  from  the 
pelvis.  Intermixed  with  the  pus  within  were  many  small  cal- 
culous fragments  of  a  friable  consistence.  Others  were  lodged 
in  the  ureter,  closing  it  so  nearly  that  there  was  much  difficulty 
in  pushing  a  probe  through  the  tube. 

The  pleura  contained  bloody  fluid,  and  there  was  a  peculiar 
gangrenous-looking  ulceration  at  the  root  of  one  lung,  exposing, 
but  not  laying  open,  the  great  vessels  in  that  situation. 

A  case  is  related  by  Rayer,1  upon  the  authority  of  Dupuytren, 
in  which  a  somewhat  similar  accident  was  slowly  fatal.  A  per- 
foration of  the  upper  part  of  the  left  ureter,  consequent  upon 
the  lodgment  of  a  large  stone,  led  to  extravasation  of  urine, 
and  the  subsequent  formation  of  many  partially  circumscribed 
abscesses  among  and  behind  the  bcwels.    Some  of  these  com- 

1  Rayer,  Maladies  des  Rchis,  vol.  iii.  p.  309. 
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mnnicated  by  small  holes  with  the  intestinal  cavity.    One  lying 
in  the  left  renal  region  was  punctured  during  life. 

A  calculous  abscess  in  the  right  kidney  may  open  into  Discharge 
the  duodenum.  It  has  been  known  to  cross  the  peritoneal  boweis . 
cavity,  as  already  stated,  and  find  an  exit  in  the  right 
extremity  of  the  transverse  colon.  A  stone  in  the  left 
kidney,  or  matter  connected  therewith,  frequently  makes 
its  way  into  the  descending  colon,  where  it  lies  in  close 
relation  with  the  diseased  organ.  This  is  by  far  the  most 
common  track  by  which  a  renal  calculus  reaches  the  intes- 
tinal canal.  It  is  a  rare  event  for  a  calculous  abscess  to 
reach  any  part  of  the  bowels  which  are  separated  from 
the  kidney  by  the  peritoneum,  since  perforation  of  the 
serous  cavity  is  usually,  though  not  invariably,  the  last 
injury  inflicted  by  a  renal  concretion. 

Taking  the  bowels  in  their  order  of  position,  I  may  into  the 
first  refer  to  an  instance  related  by  Bayer,  in  which  an  duodenum 
abscess  of  this  nature  penetrated  the  duodenum.1 

A  woman  who  had  long  had  hematuria,  with  other  signs  of 
renal  calculus,  presented,  after  an  increase  of  pain,  a  tender 
fluctuating  swelling  on  the  right  of  the  umbilicus.  This  was 
succeeded  by  the  repeated  vomiting  of  foetid  alkaline  matter, 
the  taste  of  which  was  a  source  of  distress  to  the  patient,  with 
coincident  diminution  in  the  size  of  the  tumour.  The  legs  then 
became  dropsical,  and  the  patient  sank  three  weeks  after  the 
commencement  of  the  vomiting.  It  was  found  that  the  right 
ureter  was  obstructed  by  calculi,  and  the  kidney  dilated,  saccu- 
lated, and  full  of  pus.  The  interior  of  the  sac  communicated 
with  that  of  the  duodenum  both  directly  and  indirectly ; 
directly  by  means  of  a  fistulous  channel  which  passed  behind 
the  peritoneum  from  the  lower  part  of  the  renal  cavity  into  the 
duodenum  ;  indirectly  by  means  of  an  abscess,  circumscribed  by 
peritoneal  adhesions,  which  had  openings  both  into  the  renal 
cavity  and  into  that  of  the  duodenum.  The  inferior  vena  cava 
was  obstructed  by  coagulum,  which  had  probably  occasioned  the 
oedema  of  legs  which  came  on  before  death. 

I  will  place  next  the  case  of  a  calculus  which  traversed 

1  Maladies  des  Reins,  vol.  iii.  p.  294  ;  also  plate  xx. 
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into  the  the  peritoneal  cavity  under  the  protection  of  adhesions, 
coionVerSe  ancl  ma(ie  its  exit  bJ  tlie  transverse  colon. 


Sacculation  of  right  kidney  from  calculi,  one  of  which  made 
its  way  into  the  transverse  colon,  and  thence  escaped. 
Subsequent  peritonitis. 

Jnlia  Broadbelfc,  thirty-one  years  of  age,  came  into  St.  George's 
Hospital,  under  the  care  of  Dr.  Nairne,  in  the  year  1852.  She 
had  been  attacked  a  week  before  with  pain  in  the  loins  and  belly, 
and  'a  stoppage  in  the  ureter.'  A  rounded  tumour,  dull  on 
percussion,  could  be  felt  on  the  right  side  of  the  abdomen,  and 
the  urine  was  found  to  contain  pus,  not  enough,  however,  to 
make  it  alkaline.  She  was  feverish,  and  had  night-sweats.  She 
left  the  hospital  in  improved  health,  but  came  back  eight  months 
after  her  first  admission,  bringing  a  small  stone  which  she  said 
had  passed  from  the  bowel  with  a  sensation  of  '  bearing  down  ' 
during  an  attack  of  diarrhoea.  This  was  found  to  consist  of 
uric  acid  and  oxalate  of  lime.  Its  escape  was  followed  by  much 
improvement  in  health,  which,  however,  was  interrupted  by 
occasional  attacks  of  bilious  vomiting. 

Three  weeks  before  her  second  admission  she  was  seized  with 
pain  in  the  right  side  of  the  belly,  sickness,  pains  in  the  head 
and  limbs,  and  general  illness.  When  seen  she  was  haggard, 
worn,  and  emaciated.  Her  chief  complaint  was  of  pain  in  the 
right  hypochondrium,  which  was  hard  and  tender.  She  lay  on 
her  back  with  the  knees  drawn  up,  and  the  countenance  anxious. 
The  urine  contained  pus,  but  not  to  the  same  extent  as  pre- 
viously. It  held  a  trace  only  of  albumen.  She  had  cough  with 
muco-purulent  expectoration.  Latterly  she  had  night-sweats, 
severe  diarrhoea,  and  a  general  hectic  condition,  under  which 
she  sank. 

Extensive  adhesions  were  found  between  the  stomach,  trans- 
verse colon,  liver,  and  abdominal  parietes.  The  colon  at  its 
flexure  in  the  right  hypochondrium  was  also  attached  to  the 
upper  and  anterior  part  of  the  right  kidney.  The  kidney  itself 
was  dilated  into  a  pouch,  the  cavity  of  which  communicated  with 
the  interior  of  the  colon,  at  the  spot  mentioned,  by  an  ulcerated 
opening  which  would  admit  of  the  passage  of  a  quill.  In  the 
dilated  cavity  of  the  kidney  were  three  calculi,  each  about  twice 
the  size  of  a  pea.    The  edges  of  the  opening  were  thickened, 
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into  the 

descending 

colon. 


and  the  lining  of  the  colon  in  the  vicinity  congested.  The  left 
kidney  appeared  natural,  as  also  did  the  thoracic  and  other  organs. 

The  sequence  of  events  is  very  clearly  seen  :  the  formation 
of  calculi  and  sacculation  of  the  kidney ;  subsequently  suppura- 
tion in  the  cavity  and  ulceration  into  the  bowel,  with  temporary 
relief ;  finally  peritonitis  in  the  neighbourhood  of  the  opening, 
possibly  from  an  accidental  separation  of  the  adhesions,  and 
escape  into  the  peritoneum  of  some  of  the  contents  of  the  cyst. 

Penetration  of  the  descending  colon  by  a  calculous 
abscess  is  a  common  and  probably  not  always  an  unfavour- 
able event.  The  apposition  of  the  descending  colon  and 
the  left  kidney,  behind  the  peritoneum,  gives  facilities  for 
this  mode  of  exit.  Instances  of  this  occurrence  are  fre- 
quently related  in  books  and  illustrated  by  preparations. 

In  St.  Bartholomew's  Hospital  is  a  kidney  which  has 
become  sacculated  in  consequence  of  the  lodgment  of  a 
calculus  in  the  mouth  of  the  ureter.  Two  ulcerated  open- 
ings connect  the  cavity  of  the  pelvis  with  that  of  the 
descending  colon.  Daring  life  there  had  been  frequent 
attacks  of  pain  in  the  loins,  which  had  been  as  often 
relieved  by  the  escape  of  pus  from  the  bowels. 

A  singular  connection  between  the  left  kidney  and 
the  bowel  is  illustrated  by  a  preparation  at  St.  Thomas's 
Hospital.  The  pelvis  has  become  dilated  from  calculous 
obstruction,  and  has  become  the  seat  of  suppuration.  The 
pus  made  its  way  through  the  anterior  wall  of  the  dilated 
pelvis,  and  formed  a  circumscribed  abscess  between  the 
kidney  and  the  descending  colon,  into  which  it  opened. 

I  am  not  acquainted  with  any  unequivocal  case  in  Perfora- 
which  a  renal  calculus  has  caused  a  perforation  of  the  tionofltho 

L  stomach 

stomach.    Vomiting  of  urine  is  a  not  unknown  occur-  by  a  renal 
rence,  but  the  subjects  of  the  phenomenon  are  usually 
hysterical  women,  and  the  route  from  the  kidney  to  the 
stomach  more  circuitous  than  they  would  have  believed.1 

1  Dr.  Sclater,  of  Philadelphia,  relates,  in  the  Trans,  of  the  College  of 
Physicians  of  that  city  (vol.  i.  part.  i.  p.  96 j,  the  case  of  a  young  woman  with 
rttention  of  urine.  Whenever  the  catheter  was  withheld,  urine,  often  mixed 
with  urinary  gravel,  was  either  vomited  or  passed  from  the  bowel  or  discharged 

from  the  navel.    The  patient  died  apparently  of  ulceration  of  the  stomach  

a  condition  continually  associated  with  hysteria.    The  kidneys  and  bladder 
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Bayer  gives  a  striking  instance  of  a  deception  of  this 
nature  (vol.  iii.  p.  290). 

It  is  related  in  the  '  Philosophical  Transactions  '  that  in  the 
year  1690  a  lady  who  was  under  treatment  for  vomiting  and 
dolor  n^phriticus,  died  during  a  paroxysm  of  sickness.  After 
death  a  calculus,  weighing  eight  drachms,  was  found  in  the 
pyloric  end  of  the  stomach.  A  figure  of  the  stone  which  is 
given  has  an  unmistakably  renal  outline,  with  the  smooth  point 
for  the  end  of  the  ureter,  and  the  rough  notched  back  correspond- 
ing to  the  calyces.  The  figure  at  page  875  nearly  suits  it  in  size 
and  shape.  A  stone  of  the  same  substance  was  found  in  the  left 
kidney.  The  state  of  the  right  kidney  from  which  the  stone  had 
presumably  travelled  is  not  mentioned,  nor  have  we  any  further 
particulars  of  the  state  of  the  organs  save  that  stones  were  found 
in  the  gall-bladder.  We  may  perhaps  fairly  conclude  that  the 
gastric  stone  was  of  renal  origin,  but  must  remain  in  doubt  as  to 
how  it  reached  the  place  where  it  was  found.1 

As  often  happens  with  perinephritic  abscess,  let  it 
depend  on  what  it  may,  matter  of  calculous  origin  may 
make  its  way  through  or  behind  the  diaphragm,  and  thence 
into  the  bronchial  tubes.  In  the  case  of  Jane  Barrett 
(page  943),  the  root  of  the  lung  was  deeply  excavated, 
probably  by  the  intrusion  of  pus  connected  with  a  renal 
calculus.  It  appears,  either  because  the  matter  rises  along 
the  spinal  muscles  and  thence  enters  the  root  of  the  lung 
without  crossing  the  pleural  cavity,  or  because  the  pleural 
cavity  becomes  under  the  process  of  perforation  securely 
guarded  by  adhesions,  that  the  bronchial  tubes  rather  than 
the  serous  interspace  become  the  recipients  of  pus  entering 
the  thorax  from  below.  The  passage  of  matter  from  below 
to  above  the  diaphragm  is  perhaps  most  familiar  in  con- 
nection with  hepatic  abscess.  As  well  displaying  the 
details  of  the  process,  as  connected  with  the  kidney,  I  shall 
venture  to  introduce  an  instance  from  Bayer. 

were  found  to  be  substantially  natural.  Under  these  circumstances  perhaps 
few  persons  in  the  present  day  will  be  inclined  to  adopt  the  explanation 
suggested  by  the  author  that  the  urine  reached  the  stomach  by  a  retrograde 
course  through  the  lymphatics.  The  case  was  probably  one  of  hysterical 
deception. 

1  Abridgement  of  the  Phil.  Trans,  vol.  iii.  part  i.  p.  1G0. 
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Renal  calculus  with  pyelitis  and  discharge  of  pus  by  the 
urethra.  Sudden  and  abundant  purulent  expectoration 
coincident  with  diminution  of  the  pus  in  the  urine.  Post- 
mortem examination,  showing  a  communication  between 
the  dilated  kidney  and  the  bronchial  tubes. 

The  subject  of  the  following  narrative  was  a  locksmith  named 
Alexandre  Fleury,  who  died  at  the  age  of  thirty-nine,  in  La 
Charite,  under  the  care  of  M.  Rayer.1 

At  the  age  of  twenty-one,  Fleury  had  had  two  stones  extracted 
by  lithotomy.  The  operation  was  followed  by  eleven  years  of 
good  health,  wbich  were  terminated  by  a  nephritic  attack  in  the 
left  side,  and  the  spontaneous  passage  of  a  small  stone.  This, 
again,  was  followed  by  an  interval  of  health,  which  lasted  six 
years.  Alter  this  he  became  subject  to  severe  pain  in  the  region 
of  the  left  kidney  and  ureter,  which  he  bore  for  seven  months, 
and  then  sought  relief  in  the  hospital,  into  which  he  was  admitted 
on  May  25,  1839. 

He  was  then  thin,  weak,  and  of  a  pale,  yellowish  complexion. 
The  pain,  increased  by  pressure  and  movement,  was  exactly 
limited  to  the  locality  of  the  left  kid uey.  It  came  on  in 
paroxysms,  but  was  not  entirely  absent  in  the  intervals.  No 
swelling  could  be  felt.  The  urine,  which  was  acid,  was  passed 
with  frequency,  and  contained  pus  to  about  a  twentieth  of  its 
bulk.  Subcrepitant  rales  were  audible  at  the  lower  and  back 
part  of  the  left  lung. 

On  the  30th  there  was  an  aggravation  of  the  pain,  the 
paroxysms  being  very  severe,  intermitting  incompletely,  and  in- 
volving the  whole  left  side  of  the  belly,  which  was  tender  on 
pressure.  The  breathing  was  slightly  embarrassed,  and  the 
countenance  expressive  of  distress.  The  bowels  were  loose,  the 
skin  hot,  the  pulse  rapid.  Next  day,  after  increased  distress 
with  the  breathing,  restlessness,  and  frequent  cough,  he  spat 
up  a  large  quantity  of  foetid  matter.  Again,  on  June  2,  250 
grammes  (about  nine  ounces)  of  pus,  such  as  might  have  come 
from  a  4  cold  abscess,'  were  expectorated  after  a  violent  fit  of 
coughing.  The  skin  was  now  more  yellow.  The  patient  lay  on  his 
right  side,  the  left  side  of  the  chest  being  painful ;  on  auscultation 
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the  only  signs  of  disease  were  large  moist  sounds  at  the  lower  and 
hinder  part  of  the  left  lung,  near  the  inferior  angle  of  the  sca- 
pula. Purulent  sputa,  slightly  tinted  with  bile,  were  continually 
spat  up,  guslies  of  pus,  distinct  from  these  sputa,  coming  up 
after  violent  fits  of  cough.  On  the  following  day  the  urine  con- 
tained little  or  no  pus.  The  abdomen  was  tympanitic.  Gurgling 
and  cavernous  sounds  were  heard  at  the  base  of  the  left  lung. 
The  facts  related  led  to  a  conclusion  that  an  abscess  of  the  kidney 
had  traversed  the  diaphragm,  and  was  discharging  by  the  bron- 
chial tubes. 

For  a  time  no  material  change  occurred  in  the  special  symp- 
toms, the  general  state  of  the  patient  somewhat  mending.  The 
expectoration  remained  foetid.  On  the  15th  the  diarrhoea  became 
more  profuse,  the  motions  passing  involuntarily,  the  tongue  be- 
came brown,  swallowing  difficult,  and  the  voice  nearly  inaudible. 
Two  days  later  a  great  quantity  of  pus  was  again  suddenly 
coughed  up,  after  which  the  patient  sank  and  died  on  the  18th. 
It  seemed  that  the  abscess  had  emptied  itself  at  intervals  into  the 
bronchial  tubes,  discharging  slightly  at  other  times.  The  pus  in 
the  urine  had  increased  as  the  expectoration  diminished,  and 
conversely  diminished  as  the  discharge  by  the  bronchia  increased. 
On  post-mortem  examination  it  was  seen  that  the  diaphragm, 
upper  ends  of  the  psoas  muscles,  stomach,  spleen,  and  superior 
part  of  the  left  kidney  were  bound  together  by  old  adhesions. 
Before  the  organs  were  displaced  air  was  blown  into  the  left 
ureter,  and  found  to  bubble  into  the  bronchial  tubes.  The  pelvis 
of  the  left  kidney  was  dilated,  thickened,  and  filled  by  a  rough 
calculus,  which  sent  branches  into  all  the  calyces.  The  renal 
substance  was  atrophied  to  such  an  extent  that  the  prolongations 
of  the  stone  and  the  pus  about  them  were  in  contact  with  the 
capsule.  At  the  summit  of  the  kidney  one  of  the  dilatations  was 
opened  by  a  small  hole  with  rounded  edges,  which  led  through 
the  capsule  from  the  cavity  of  the  organ  to  a  small  sub-dia- 
phragmatic excavation,  which  itself  was  in  continuity  with  a 
channel  which  passed  through  the  diaphragm,  at  the  edge  of  the 
central  tendon,  perforated  the  base  of  the  lung,  and  entered  one 
of  the  bronchial  tubes.  The  lower  part  of  the  lung  was  indurated, 
the  rest  loaded  with  serum.  A  small  circumscribed  abscess, 
independent  of  that  which  has  been  described,  lay  between  the 
kidney  and  the  psoas  muscle.  The  ureter  was  dilated,  to  the 
thickness  of  the  finger,  -as  far  as  its  vesical  termination.  The 
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right  kidney  was  natural,  except  that  it  contained  an  old  cicatrix  ; 
it  seemed  to  have  been  the  source  of  all  the  urine  which  passed, 
while  from  the  left  kidney  proceeded  all  the  pus. 

Suppression  of  Urine  prom  Calculi. 

Writers  of  the  ante-pathological  era  speak  of  paralysis 
of  the  kidney  as  if  that  gland  were  apt,  like  a  discontented 
workman,  to  strike  though  still  able  to  work ;  but  it 
has  been  shown  in  another  part  of  this  volume  that 
though  the  secretion  of  urine  may  be  temporarily,  or  even 
finally  arrested  by  constitutional  causes,  yet  that  it  never 
stops  altogether  as  the  result  of  renal  disease,  unless  the 
outlets  are  blocked.  This  closure  may  be  by  growths  or 
clots,  but  in  by  far  the  larger  proportion  of  cases  it  is  due 
to  calculi,  or  to  the  injury  calculi  have  inflicted. 

An  obstruction  to  cause  suppression  must  occur 
simultaneously  in  connection  with  both  kidneys,  or  else, 
should  it  refer  only  to  one,  the  other  must  have  been  de- 
stroyed by  antecedent  disease. 

Such  renal  calculi  as  are  of  constitutional  origin,  uric 
acid,  oxalate  of  lime  and  cystine,  are  apt  to  occur  in  both 
kidneys,  either  at  the  same  time  or  successively. 

When  both  kidneys  are  simultaneously  affected  the 
stones  are  often  so  far  symmetrical  that  both  ureters  are 
closed  in  the  same  manner,  and  to  the  same  extent. 

The  following"  case,  which  occurred  at  St.  George's 
Hospital,  is  an  illustration  of  this  condition:  — 

Suppression  of  urine  consequent  upon  uric  acid  calculi 
symmetrically  placed  in  both  kidneys. 

Dr.  Fuller,  under  whose  care  the  patient  was,  was  responsible 
for  the  clinical  details,  I  for  the  post-mortem  examination. 

Charles  Richardson,  forty-nine  years  of  age,  a  well-developed, 
healthy-looking  countryman,  came  into  the  hospital  on  Decem- 
ber 5,  1862.  Two  years  before  he  had  been  squeezed  by  a  horse 
against  the  side  of  a  stall,  and  had  afterwards  had  pain  in  the  loins, 
and  passed  bloody  urine.  With  this  exception  he  had  had  un- 
interrupted health  from  childhood  until  the  present  attack.  This 
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began,  without  apparent  cause,  four  days  before  his  admission, 
with  severe  pain  in  the  loins  and  suppression  of  urine.  After 
twenty-four  hours  a  considerable  quantity  of  urine  was  voided, 
and  the  pain  ceased.  From  that  time  until  he  came  under  Dr. 
Fuller's  care  at  the  hospital  no  more  urine  was  passed.  He  had 
no  pain  in  the  loins,  no  headache,  nausea,  nor  any  sign  of  general 
derangement,  and  applied  for  admission,  not  because  he  felt  ill, 
but  because  he  thought  '  it  could  not  be  all  right.' 

On  admission  he  had  passed  no  water  for  three  days,  but  his 
complexion  was  ruddy,  and  his  aspect  that  of  health.  The  skin 
was  cool  and  moist,  the  pulse  quiet  and  regular,  the  bowels  open, 
the  tongue  clean,  and  the  appetite  good.  A  catheter  was  passed 
into  the  bladder,  but  nothing  found.  Warm  baths,  fomenta- 
tions, and  diuretics  were  used,  but  no  urine  was  voided  until  the 
evening  of  the  6th  (the day  after  admission),  when  he  passed  about 
two  ounces,  very  pale,  acid,  and  slightly  albuminous.  On  the 
7th  and  8th  he  passed  urine  in  about  the  same  quantity  and  of 
the  same  character.  The  bowels  acted  once  daily  ;  the  motions 
were  natural  in  colour,  and  though  not  quite  formed  were  not 
fluid.  Up  to  this  time  he  had  retained  the  aspect  of  health,  had 
eaten  and  slept  well,  and  been  quite  free  from  pain,  but  on  the 
morning  of  the  9th  he  began  to  suffer  from  uneasiness  across  the 
loins,  his  tongue  became  coated,  and  himself  dejected.  In  other 
respects  he  was  much  the  same  :  he  voided  from  two  to  three 
ounces  of  pale,  acid,  albuminous  urine  daily ;  his  intellect  re- 
mained unimpaired,  and  there  was  no  drowsiness.  On  the  10th 
he  passed  about  three  ounces  of  urine,  but  he  vomited  at 
intervals  during  the  day,  was  very  restless,  and  did  not  sleep 
at  night.  On  the  11th  his  aspect  was  entirely  changed  ;  his  face 
had  shrunk,  his  expression  had  become  anxious,  and  he  looked 
careworn  and  much  older.  The  same  quantity  of  urine  had  been 
voided  as  on  the  previous  clay,  but  the  pulse  had  risen  to  108, 
the  tongue  had  become  furred  and  rather  dry,  and  he  complained 
of  severe  pain  in  the  loins  and  in  the  pubic  region.  Dry-cupping 
was  employed  on  the  loins,  followed  by  turpentine  stupes ;  poppy 
fomentations  were  applied  to  the  lower  part  of  the  abdomen,  and 
opium  and  gin  were  given  internally,  but  no  relief  was  obtained. 
On  the  12th  thirteen  ounces  of  urine  were  passed,  but  he  was 
more  shrunken  and  altered  in  appearance,  the  bowels  were  con- 
fined, and  vomiting  was  more  frequent.  In  the  evening  the 
pulse  began  to  intermit,  and  the  breathing  became  laboured.  On 
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the  13th,  while  sitting  up  in  bed,  talking  to  his  wife,  he  suddenly 
fell  back  on  his  pillow,  and  in  two  or  three  minutes  was  dead. 

The  body  was  that  of  a  vigorous,  muscular  man. 

The  left  kidney  was  enlarged  by  dilatation  to  twice  its  natural 
size.  Adapted  to  the  outlet  of  the  pelvis  was  a  triangular  calculus, 
which  weighed  120  grains.  This  lay  with  the  apex  projecting 
downwards  into  the  upper  end  of  the  ureter,  which  had  been 
worn  by  long  friction  to  fit  accurately,  but  without  impaction. 
The  stone  was  so  adapted  as  to  form  a  nearly  water-tight  ping, 
though  it  could  without  force  be  lifted  from  its  position  (see 
Figs.  3  and  4).  The  structure  of  the  kidney  was  extremely  con- 
gested, and  contained  many  small  cysts. 

The  riglit  kidney  was  equally  dilated  by  accumulation  of 
urine  in  the  pelvis,  and  it  contained  a  calculus,  which  in  shape 
and  position  was  almost  the  facsimile  of  that  in  the  left.  It 
weighed  ninety-eight  grains.  The  glandular  structure  of  this 
kidney  was  healthy,  but  in  every  other  respect  the  description  of 
the  left  kidney  and  of  the  calculus  it  contained  will  apply  to  the 
calculus  and  kidney  on  the  right  side  (see  Figs.  1  and  2).  The 
conical  points  of  the  calculi,  which  fitted  with  such  fatal  accuracy, 
yet  fitted  so  easily  that  their  own  weight  would  have  sufficed,  were 
the  body  inverted,  to  have  displaced  them.  The  ureters  were 
congested,  but  elsewhere  unobstructed.  The  annexed  woodcut 
shows  the  position  and  actual  size  of  the  stones.  One  which  was 
cut  through  was  found  to  consist  of  uric  acid. 

There  was  little  else  to  mention  in  the  post-mortem  appear- 
ances. The  costal  cartilages  were  more  than  usually  ossified. 
The  pleural  cavities  contained  a  small  quantity  of  blood-stained 
fluid.  At  the  apex  of  the  left  lung  was  an  irregular  fibrous 
cicatrix.  The  pericardium  contained  a  li'tle  serous  fluid.  The 
heart  was  flabby,  un contracted,  and  occupied  by  large  elastic 
fibrinous  coagula.1  The  mitral  valve  was  slightly  atheromatous. 
This  case  well  illustrates  the  symmetrical  tendency  and  the  fatal 
adaptability  of  uric  acid  calculi. 

Total  suppression  of  urine  dependent  upon  obstruction  by 
stones  of  the  left  kidney  and  the  right  ureter. 

An  exceedingly  fat  man,  who  weighed  twenty-three  stone, 
had  frequently  passed  small  calculi  with  renal  colic  always  on 

1  This  case  is  related  by  Dr.  Fuller  in  vol.  xiv.  of  the  Path.  Trans. 
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Kidneys  and  calculi  in  case  of  suppression  of  urine.    Figs.  2  and  4 
show  the  actual  size  of  the  stones. 
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the  right  side ;  he  had  more  than  once,  as  he  stated,  had  sup- 
pression of  urine  for  two  days.  He  had  consulted  me  on  a 
former  occasion  (in  July  1881),  and  taken  with  advantage  potash, 
lithia,  and  digitalis. 

The  last  attack  began  in  this  wise  : — Being  in  apparent 
health  on  August  21,  1882,  he  went  from  his  house  in  Chelsea 
to  the  City,  where,  at  11  a.m.,  he  was  seized  with  an  urgent 
and  rather  painful  desire  to  make  water.  He  passed  a  small 
quantity  which,  as  far  as  he  could  observe,  was  natural.  From 
this  time  he  passed  no  more.  On  the  evening  of  the  23rd 
Mr.  Keen,  of  Chelsea,  was  called  to  him ;  he  had  slight  pain 
along  the  course  of  the  left  nreter  from  the  renal  region  to 
the  groin,  had  been  sleepless,  but  had  eaten  as  usual,  was 
not  otherwise  disturbed  in  health,  and  would  not  have  sought 
advice  but  that  the  absence  of  urine  caused  apprehension. 
An  ordinary,  and  then  a  long,  catheter  was  passed,  and  the 
bladder  ascertained  to  be  empty.  On  August  25  I  saw  him  with 
Mr.  Keen.  The  patient  was  then  up  and  dressed,  free  from  pain, 
tranquil  in  mind,  and  looked  and  felt  as  if  there  were  little 
the  matter.  ISTo  tumour  or  tenderness  could  be  detected  in  the 
abdomen  or  back,  but  the  amount  of  fat  made  negative  evidence 
of  this  sort  of  little  value.  The  legs  were  slightly  oedematous, 
which  was  ostensibly  accounted  for  by  a  slight  mitral  systolic 
murmur  which  existed.  The  tongue  was  coated  and  somewhat 
tremulous,  the  pulse  soft,  80,  the  temperature  in  the  mouth,  96°. 
A  catheter  was  again  passed,  and  the  bladder  found  to  be  abso- 
lutely empty.  I  could  not  doubt  but  that  the  suppression  was 
the  result  of  mechanical  obstruction,  that  it  was  by  calculi, 
and  that  the  latest  and  threatening  stoppage  was  in  the  left 
kidney,  the  right  probably  having  been  blocked  as  the  result 
of  some  preceding  attack.  A  purge  of  calomel  and  colocynth 
was  ordered,  partly  because  the  bowels  had  been  inactive,  and 
partly  in  the  hope  of  helping  on  the  obstruction  by  the  general 
abdominal  commotion.  A  digitalis  poultice  was  applied  to  the 
belly,  and  three  drachms  of  infusion  of  digitalis,  ten  grains 
of  nitre,  and  thirty  of  citrate  of  potash  given  every  four  hours. 
He  also  had  some  gin,  and  a  drink  of  cream  of  tartar.  But 
the  effects  were  negative.  On  the  morning  of  the  27th  I 
learned  that  until  this  date  there  had  been  little  change ;  he  had 
slept  well,  and  somewhat  heavily,  but  there  had  been  no  sign  of 
coma,  or  somnolence  by  day.    There  had  been  no  convulsion  or 
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even  twitching.  He  had  once  or  twice  been  sick  after  food,  but 
not  otherwise.  He  was  stili  able  to  walk  about — he  had  been 
advised  to  do  so  in  the  hope  that  change  of  position  might  shift 
the  stone  or  expedite  its  course.  But  no  drop  of  water  had  been 
passed.  I  had  previously  hinted  at  the  possibility  of  surgical 
relief ;  and  I  now  secured  the  services  of  my  colleague,  Mr. 
Bennett,  to  open  the  pelvis  of  the  left  kidney  by  incision  through 
the  loin,  and  arranged  that,  with  the  concurrence  of  Mr.  Keen 
and  the  patient,  the  operation  should  be  performed  this  afternoon. 
This  was  designed,  not  so  much  to  remove  the  stone,  though 
this  might  have  proved  an  incidental  advantage,  as  to  afford  an 
exit  to  the  urine  from  the  left  pelvis.  But  scarcely  had  these 
arrangements  been  completed  when  I  received  intelligence  of  the 
death  of  the  patient.  On  getting  up  on  the  morning  of  the  27th 
the  pulse  suddenly  fell  from  72,  which  had  been  its  previous 
rate,  to  48,  without  becoming  irregular  or  otherwise  unnatural 
in  character.  This  was  succeeded  by  repeated  attacks  of  faint- 
ness,  which  lasted  off  and  on  for  half  an  hour,  at  the  end  of 
which  time  he  suddenly  expired,  sensible  to  the  last,  not  having 
had  in  the  course  of  the  attack  any  nervous  or  mental  distur- 
bance. The  time  from  the  last  discharge  of  urine  to  death  was 
half-an-hour  short  of  six  days. 

As  an  operation  had  been  definitely  planned,  the  post-mortem 
examination  was  of  more  than  ordinary  interest. 

The  right  kidney  was  of  about  its  normal  size  externally.  On 
laying  it  open  the  pelvis  was  a  good  deal  dilated,  though  not  dis- 
tended, and  the  cortical  bulk  correspondingly  diminished.  There 
was  but  little  urine  in  the  cavity.  A  large  calculus  lay  in  the  upper 
part  of  the  inf  undibulum  or  overhung  it  from  one  of  the  calyces, 
but  was  not  so  placed  as  to  block  the  outlet,  and  there  were 
several  smaller  stones  in  the  calyces  above.  The  nreter  was 
absolutely  impervious,  partly  by  two  old  strictures,  and  partly  by 
an  accumulation  of  small  stones  and  gravel  on  their  approach 
from  within.  The  narrower  stricture  was  about  three-quarters 
of  an  inch  from  the  bladder,  and  was  impassable  by  probe  or 
bristle  until  in  manipulation  much  of  the  gravel  was  dislodged. 
It  was  then  found  that  the  stoppage  was  made  complete  only  by 
this  accumulation.  It  must  be  noted  that  when  the  drawing  was 
made,  which  is  repeated  in  the  woodcut,  much  of  the  gravel 
had  fallen  out;  what  is  left,  however,  is  accurately  represented, 
and  is  enough  to  explain  the  condition.    The  strictures  of  the 
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ureter  were  of  old  date,  and  it  is  probable  that  this  kidney 
may  have  been  thus  blocked  for  a  considerable  time. 

The  left  kidney  was  considerably  swollen,  its  increase  of  ex- 
ternal bulk  being  due  to  an  accumulation  of  urine  in  the  pelvis, 
which  was  guessed  at  two  or  three  ounces.  Where  the  pelvis 
narrows  into  the  ureter  a  small  elongated  calculus  was  wedged  so 
tightly  that  not  a  drop  of  water  could  have  passed.  The  stone 
was  pear-shaped,  the  narrow  end  fitting  into  the  top  of  the  ureter, 
.the  upper  and  broader  part  expanding  into  the  bottom  of  the 
infundibulum,  and  preventing  its  further  progress.  The  condi- 
tion is  well  represented  in  the  woodcut.  The  ureter  below  was 
natural.    The  pelvis  of  the  kidney  was  somewhat  dilated  ;  a  few 


Kidneys  from  case  of  calculous  suppression.  A  stone  is  tightly 
wedged  in  the  left  infundibulum,  while  the  right  ureter  is 
stopped  partly  by  old  stricture  and  partly  by  small  stones.  Cal- 
culi are  seen  in  the  calyces  of  both  kidneys,  a  large  one  in  the 
right  overhanging  the  mouth  of  the  ureter. 


small  calculi  were  lodged  in  the  calyces ;  the  substance  of  the 
gland  was  fairly  natural. 

Some  of  the  calculi,  which  were  chemically  examined,  proved 
to  be  composed  of  uric  acid. 

The  lungs  were  somewhat  congested.  The  left  ventricle  of 
the  heart  was  absolutely  uncontracted,  the  mitral  valve  thickened 
at  the  edges  to  a  very  trifling  extent,  not  enough,  as  it  seemed,  to 
interfere  with  its  action  or  account  for  the  murmur.    The  ven- 
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tricles  contained  large  decolorised  clots,  but  the  blood  was 
generally  uncoagulated,  viscid,  and  redder  than  usual. 

This  case  is  a  typical  example  of  calculous  suppression.  The 
suppression  was  absolute,  and  it  is  worth  noting  that  it  caused 
death  just  under  six  days.  The  absence  of  convulsion,  somnolence, 
and  the  common  signs  of  nervous  disturbance  is  worth  noting. 
Death  was  by  asthenia,  as  in  many  other  cases  of  the  same  kind. 
But  for  the  fact  that  the  left  ventricle  was  found  to  be  entirely 
uncontracted,  it  might  have  been  supposed  that  the  digitalis  had 
contributed  to  the  fatal  syncope.  It  is  to  be  regretted  that  the 
operation  which  had  been  designed  was  anticipated  by  death  ;  it 
was,  however,  a  clear  duty  to  give  the  patient  the  fullest  chance 
from  remedies  that  in  other  cases  had  proved  successful  before 
subjecting  him  to  a  hazardous  and  experimental  measure.  I  had 
made  some  trials  on  the  dead  body  as  to  the  practicability  of  reach- 
ing the  pelvis  from  behind  with  the  aspirator ;  the  main  danger 
proved  to  be  in  the  depth  of  the  puncture ;  in  one  case  the  pelvis 
was  transfixed,  an  accident  which,  were  it  distended,  might  have 
led  to  the  extravasation  of  urine  into  the  peritoneum.  The  surer 
method  was  clearly  to  dissect  from  the  loin.  Had  this  been  done, 
as  it  would  have  been  done  had  this  patient  lived  a  few  hours 
longer,  there  can  be  no  doubt  that,  had  he  survived  the  operation, 
he  would  have  been  cured,  at  least  for  the  time,  of  his  disease. 
The  suppression  would  probably  have  ceased  with  the  opening 
of  the  cavity,  and  beyond  this,  as  had  been  hopefully  antici- 
pated, the  stone  could  easily  have  been  drawn  out  from  the  in- 
lundibulum. 

When  the  kidneys  are  successively  disabled  by  calculous 
disease  suppression  occurs  only  on  the  incapacitation  of 
the  second.  One  ureter  may,  either  by  impacted  stone  or 
consequent  stricture,  become  permanently  closed,  and  the 
kidney  sacculated,  and  for  purposes  of  secretion  practically 
non-existent,  but  yet  no  serious  consequences  may  result, 
unless  in  process  of  time  calculi  be  formed  also  in  the 
second  kidney,  which  now  does  all  the  work,  and  one,  by 
evil  chance,  slips  into  and  plugs  its  outlet.  The  obstruction 
which  now  results  will  cause  suppression  of  urine,  and  will, 
if  not  speedily  dislodged,  be  necessarily  fatal. 

I  will  relate  two  cases  in  point. 
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Total  suppression  of  urine,  fatal  in  four  and  a-half  days. 
Left  kidney  recently  occluded  by  a  calculus;  the  right 
destroyed  by  ancient  pyelitis,  probably  of  calculous 
origin. 

On  March  7,  1874,  I  was  called  by  Mr.  Tatham,  of  Poplar,  to 
see  a  lady  who  had  passed  no  urine  for  four  days.  She  was  forty- 
six  years  old,  married,  but  childless. 

It  appeared  that  she  had  long  been  subject  to  urinary  troubles, 
which  comprised  frequency  of  micturition,  the  passage  of  gravel, 
though  never  of  calculi,  and  more  than  once  of  blood.  About  two 
years  before,  after  walking,  she  had  a  sensation  of  something 
having  moved  or  burst  in  the  left  side  of  the  belly,  immediately 
followed  by  vomiting  and  diarrhoea.  Afterwards  she  remained 
conscious  of  a  fulness  in  this  region,  and  subject  to  occasional 
attacks  of  vomiting. 

Her  general  health,  however,  did  not  materially  suffer  until 
March  3,  four  days  before  I  was  called,  when,  after  driving  to 
Victoria  Park,  a  distance  of  two  miles,  walking  about  there,  and 
driving  back  again,  she  sat  down  somewhat  wearily  and  went  to 
sleep.  She  awoke  feeling  ill,  saying  she  did  not  know  what  bad 
come  over  her.  She  could  not  take  her  tea,  felt  sick,  vomited 
twice,  shivered,  and  had  a  pain  chiefly  referred  to  the  lower  part 
of  the  spine,  which  felt  to  open  and  shut.  No  water  was  passed 
from  this  time,  but  the  absence  of  this  excretion  did  not  attract 
notice,  until  it  was  made  the  subject  of  inquiry  by  Mr.  Tatham, 
on  the  following  day.  Before  the  attack  the  urine  had  been  pale, 
apparently  sufficient,  and  passed  with  some  frequency. 

The  feeling  of  illness,  nausea,  and  loathing  of  food  continued, 
and  dull  pain  came  on  in  the  left  hypogastric  and  inguinal  regions, 
which  extended  into  the  left  thigh.  The  bowels  became  irritable, 
acting  frequently  with  little  result  ;  and  the  next  day,  the  absence 
of  urine  attracting  notice,  she  was  put  into  a  warm  bath  once 
and  again,  with  no  result,  excepting  some  increase  of  the  dull 
pain  in  the  left  abdominal  region. 

On  the  6th  a  catheter  was  passed,  but  only  a  drop  of  pale 
urine  withdrawn  within  the  tube  of  the  instrument,  just  enough 
to  show  that  it  had  entered  the  bladder. 

When  I  saw  her  on  the  7th  she  had  a  pale  face,  a  cool  skin, 
a  restless  manner,  and  a  prostrate  look.  She  continually  sat  up 
in  bed  to  relieve  the  nausea,  and  then  sank  back,  with  an  opened 
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mouth,  and  an  aspect  of  indefinite  distress,  into  a  noiseless  slumber 
or  doze,  always  of  short  duration,  since  she  roused  at  the  least 
word  or  touch.  The  pupils  were  slightly  dilated.  She  readily 
and  sensibly  responded  to  questions,  and  supplied  many  of  the 
particulars  which  have  already  been  stated.  She  loathed  food, 
often  made  efforts  to  vomit,  and  had  frequent  attempts  at  action 
of  the  bowels,  which  resulted  only  in  the  passage  of  minute 
quantities  of  semi-liquid  fasces.  The  eyelids  were  puffy,  but  there 
was  no  other  trace  of  oedema. 

She  complained  of  dull  pain,  and  had  much  intolerance  of 
pressure  over  the  left  side  of  the  abdomen,  between  the  edge  of  the 
thorax  and  the  level  of  the  anterior  superior  spine  of  the  ilium. 
Between  these  limits  a  hard  tense  mass  could  be  felt,  which  could 
be  traced  from  within  about  an  inch  of  the  median  line  to  the 
lumbar  region.  Towards  the  middle  of  the  body  it  was  less 
superficial  than  in  the  flank,  and  its  shape,  position,  and  connec- 
tions distinctly  pointed  it  out  as  an  enlargement  of  the  left  kidney. 
No  fluctuation  could  be  made  out. 

Besides  the  pain  in  the  region  of  this  swelling,  there  was  some 
of  a  dull  character  across  the  lower  part  of  the  back  and  in  both 
loins.  There  was  not  and  had  not  been  any  pain  which  could  be 
assigned  to  the  ureter. 

The  vesical  region  was  depressed  and  resonant.  The  tongue 
was  moist,  white,  and  tremulous — there  was  no  tremor  elsewhere. 
The  pulse  numbered  128  ;  it  was  feeble,  rather  jerking,  and  not 
quite  regular.  A  faint  systolic  murmur  was  heard  at  the  apex 
of  the  heart. 

It  was  not  possible  to  doubt  that  the  suppression  was 
mechanical ;  and  almost  equally  certain,  considering  the  history 
of  gravel  and  the  absence  of  any  other  disease  likely  to  lead  to 
closure  of  the  ureter,  that  stone  was  the  obstruction.  The  nature 
and  position  of  the  pain  indicated  that  the  impaction  was  pelvic 
rather  than  uretral ;  and  having  regard  to  the  palpable  differ- 
ences in  the  bulk  of  the  kidneys,  I  ventured  to  predict  that  one 
kidney  would  be  found  to  have  been  obliterated  by  antecedent 
calculous  disease,  while  the  other,  the  sole  working  gland,  had 
become  suddenly  incapacitated  by  the  wedging  of  a  stone  in  its 
outlet. 

The  prostration  of  the  patient  forbade  the  more  active 
measures  which  her  condition  suggested.  The  feasibility  of 
reaching  the  pelvis  of  the  left  kidney  with  an  aspirator  was  dis- 
cussed.   The  position  of  this  organ  immediately  beneath  the 
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abdominal  wall  as  evident  to  touch,  would  have  made  such  an 
attempt  less  unsafe  and  less  uncertain  than  could  often  happen. 
On  the  other  hand,  though  it  was  presumed  from  the  position  of 
the  pain  and  tenderness  that  this  organ  was  the  seat  of  the 
obstruction,  yet  it  was  not  possible  to  be  sure  that  the  contrary 
was  not  the  fact ;  that  the  swollen  kidney  was  dilated  of  old  and 
practically  useless,  while  the  recent  obstruction  had  occurred  in 
the  smaller  organ,  which  was  not  to  be  felt.  On  account  of  this 
element  of  doubt,  as  well  as  by  reason  of  her  extreme  weakness, 
the  project  was  abandoned.  Her  evidently  loosening  hold  of  life 
also  prevented  the  inversion  of  the  body,  which  was  discussed, 
and  otherwise  would  have  been  urged,  in  the  hope  of  displacing 
the  stone.  As  it  was,  we  contented  ourselves  with  advising  that 
the  posture  should  be  changed  from  the  supine  to  the  prone  and 
otherwise  variously,  and  that  digitalis  should  be  giv^en  internally, 
and  applied  as  a  poultice  to  a  convenient  tract  of  skin. 

These  measures,  however,  had  no  result.  At  midnight  she 
had  an  attack  of  cardiac  distress,  which  passed  off  under  stimu- 
lants. She  remained  sensible  and  restless  until  five  o'clock  on 
the  following  morning,  when  she  expired  while  supported  in  a 
sitting  posture.  The  suppression,  which  was  total,  had  lasted 
108  hours,  or  exactly  four  and  a-half  days. 

Post-mortem  Examination. — The  left  kidney  was  much  en- 
larged, full  and  tense  ;  it  measured  6  inches  vertically,  2|  from 
side  to  side.  On  section  about  a  couple  of  ounces  of  urine 
escaped  from  the  pelvis,  and  the  broader  end  of  a  calculus  was 
exposed  to  view,  the  point  of  which  was  fixed,  though  not  so 
firmly  but  that  gentle  force  would  remove  it,  in  the  lower  part  of 
the  cavity,  which  narrows  towards  the  ureter.  The  pelvis  was 
dilated  to  about  twice  its  natural  capacity  ,  its  mucous  membrane, 
as  was  that  of  the  ureter,  was  uninjected,  and  in  all  respects 
natural. 

The  stone  measured  inch  in  its  longest  extent;  it  had  a 
somewhat  crescentic  shape,  its  lower  horn  being  worn  by  friction 
to  fit  the  mouth  of  the  ureter,  which  it  closed  with  the  accuracy 
of  a  ground  stopper.  Where  the  stone  was  worn  it  displayed  a 
surface  evidently  of  uric  acid  ;  the  part  exposed  in  the  pelvis  was 
roughened  by  a  thin  phosphatic  deposit. 

The  cortex  of  the  kidney  was  increased  to  about  double  its 
natural  bulk,  chiefly  by  healthy  hypertrophy;  the  tissue  was  pale 
and  firm  from  slight  tubal  obstruction.  The  surface  was  smooth 
but  somewhat  lobulated — the  capsules  unadherent. 
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The  right  kidney  was  practically  non-existent.  It  was 
transformed  into  a  many -partitioned  cyst,  each  cell  of  which 
communicated  with  the  pelvis,  all  being  distended  with  a  fluent 
substance  nearly  resembling  half-set  plaster  of  Paris.  About 
two  ounces  of  this  tenacious  material  escaped  when  the  kidney 
was  laid  open.  The  microscope  showed  it  to  consist  largely  of 
minute  oil-globules  and  shrivelled  epithelial  and  puriform  cells. 
It  was  evidently  inspissated  pus.  No  glandular  structure  was  left. 


Kidneys  and  ureter  from  case  of  calculous  suppression.  The  left 
kidney,  which  is  hypertrophied,  has  the  infuudibulum  accurately 
plugged  by  a  stone,  which  is  separately  shown.  The  right 
kidney  is  converted  into  a  mere  shell,  and  its  ureter  stopped  by 
former  disease,  probably  of  the  same  kind. 


The  outer  wall  was  thin,  in  many  places  to  translucency,  and 
the  septa  equally  attenuated.  The  ureter  was  irregularly  dis- 
tended, and  thickened  in  the  greater  part  of  its  extent,  and 
occupied  by  a  material  similar  to  that  which  occupied  the  kidney, 
but  sufficiently  hardened  to  crumble  and  break.  The  last  half 
inch  of  the  ureter,  where  it  nears  and  traverses  the  wall  of  the 
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bladder,  was  totally  occluded.  The  smallest  instrument  failed 
to  penetrate,  nor  could  any  channel  be  by  any  means  discovered. 

The  bladder  was  empty  but  perfectly  natural.  Nothing 
about  the  other  organs  called  for  especial  notice,  The  ventricles 
of  the  heart  were  entirely  uncontracted,  the  mitral  valves  slightly 
thickened,  everything  else  natural. 

The  nature  of  the  disease  as  displayed  after  death  exactly 
corresponded  with  the  indications  recognised  during  life. 

The  right  kidney  had  been  destroyed  by  pyelitis,  no  less 
certainly  consequent  on  calculous  disease  because  the  offending 
stone  no  longer  remained.  As  often  happens,  this  had  eventually 
escaped  from  the  ureter,  but  had  left  behind  it  a  stricture  destruc- 
tive to  the  channel.  The  patient  was  thus  left  practically  with 
but  one  kidney  ;  which,  however,  developed  in  proportion  to  its 
responsibilities,  and  fulfilled  a  double  function  in  spite  of  a  stone 
loosely  sitting  in  its  pelvic  cavity.  But  this  stone  at  last,  with 
fateful  perseverance,  wore  itself  to  accurate  adaptation  to  the 
funnel-shaped  mouth  of  the  ureter,  and  then  an  unhappy  jolt,  or 
a  series  of  them,  wedged  it  into  its  position,  and  closed  for  ever 
the  only  urinary  exit. 

The  accompanying  woodcut  displays  the  morbid 
anatomy  of  a  case  of  this  kind  which  occurred  in  the 
practice  of  Dr.  Bagshawe,  and  was  brought  by  him  before 
the  Pathological  Society.1 

The  subject  was  a  house  painter,  sixty-two  years  of  age,  who 
had  never  been  known  to  suffer  from  stone,  though  he  had  had 
frequency  of  micturition,  especially  at  night.  He  had  repeatedly 
suffered  from  painter's  colic,  and  some  twenty  years  before  his 
death  had  had  an  attack  of  general  anasarca.  Of  late,  with  the 
exception  of  occasional  dizziness,  he  esteemed  himself  well,  until 
January  1865,  when  suppression  of  urine  took  place,  and  lasted 
for  three  days,  with  constipation.  He  was  relieved  after  taking 
saline  purgatives. 

On  February  11  he  voided  with  difficulty  about  a  cupful  of 
urine  of  the  colour  of  blood.  Then  suppression  set  in.  At  the 
end  of  four  days  he  applied  at  the  Western  General  Dispensary, 
and  it  was  ascertained  with  the  catheter  that  the  bladder  was 
empty.    The  patient  had  become  drowsy,  there  was  ptosis  of  one 

1  I  have  extracted  the  following  particulars  from  the  characteristic  narrative 
in  the  Path.  Trans,  (vol.  xvi.p.  176).  The  woodcut  was  copied  from  a  drawing 
placed  at  my  disposal  by  Dr.  Bagshawe. 
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eyelid,  and  some  nausea.  The  pnlse  was  84.  Purgatives, 
emetics,  and  small  doses  of  tincture  of  cantharides  were  given. 

On  the  19th  (the  eighth  day)  he  first  experienced  a  desire  to 
make  water,  and  was  reported,  though  there  was  some  reason  to 
doubt  the  accuracy  of  the  statement,  to  have  passed  half  a  pint 
of  limpid  nrine. 

On  the  ninth  day  Dr.  Bagshawe,  whose  attention  was  then 
called  to  the  case,  found  the  patient,  a  robust  man,  propped  up 
in  bed,  breathing  hurriedly.  His  manner  was  anxious,  he  was 
very  restless,  no  longer  drowsy ;  there  was  great  muscular  de- 
bility and  subsultus  ;  the  pupils  were  contracted.  He  answered 
questions  readily,  stating  that  he  had  a  sensation  of  dizziness, 
and  that  he  suffered  from  a  heavy  tensive  feeling,  not  amounting 
to  pain,  in  the  situation  of  the  right  kidney.  The  pulse  was 
very  irregular — from  52  to  56  ;  the  heart's  sounds  were  laboured, 
the  tongue  sticky  and  coated,  the  skin  cold,  clammy,  and  of  a 
leaden  hue,  the  abdomen  tympanitic.  He  had  retched  and 
vomited  on  two  or  three  occasions  ;  there  had  been  two  nnformed 
dark  motions  during  the  day. 

During  the  following  night  he  slept  at  intervals,  but  his 
restlessness  became  extreme ;  he  made  frequent  attempts  to 
micturate,  and  voided  only  a  few  drops  of  blood.  These  symp- 
toms increased,  and  he  died  quietly  on  the  afternoon  of  the 
21st,  the  tenth  day  of  the  attack,  retaining  his  consciousness  to 
the  last. 

On  post-mortem  examination  it  was  found  that  the  dura  mater 
adhered  firmly  to  the  calvaria.  The  brain- substance  was  firm, 
of  a  dirty  reddish  colour.  The  lateral  ventricles  contained 
nearly  an  ounce  of  blood-stained  fluid.  The  posterior  and 
middle  cerebral  arteries  were  atheromatous. 

The  several  serous  cavities  contained  turbid  fluid,  which,  with 
the  exception  of  that  in  the  pericardium,  was  of  a  reddish  tint. 

The  blood  was  dark-coloured  and  fluid.  The  heart  was 
healthy,  the  left  ventricle  contracted. 

The  left  kidney  presented  the  cystiform  dilatation  represented 
in  the  woodcut.  In  the  tough  fibrous  bag,  which  was  all  that 
was  left  of  the  organ,  no  remnant  of  cortical  or  medullary 
structure  was  distinguishable  by  the  naked  eye.  The  smaller 
compartments  contained  clear  fluid,  while  that  in  the  two  larger 
ones  was  thick  and  white,  and  resembled  chalk  mixture,  an 
ounce  and  a  half  in  quantity.  This  white  fluid  contained  much 
cholestcrine,  numerous  plates  of  which  were  seen  under  the 
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microscope,  together  with  amorphous  granules  of  phosphate  of 
lime.  This  kidney  weighed  two  ounces.  A  small  calculus  was 
impacted  in  one  calyx.    The  ureter  was  pervious  through  its 


Kidneys  and  bladder  from  case  of  calculous  suppression.  The  left 
kidney  had  been  destroyed  by  former  disease  ;  the  right  has 
been  recently  stopped  by  a  calculous  plug  at  the  vesical  orifice  of 
the  ureter. 

whole  course,  excepting  that  no  trace  of  its  vesical  oririce  could 
be  detected. 

The  right  kidney  was  large  and  congested,  its  weight  seven 
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ounces.  The  capsule  could  be  removed  readilj7,  leaving  a  smooth 
surface  beneath.  The  structure  had  to  the  naked  eye,  excepting 
the  presence  of  a  few  cysts,  a  generally  healthy  appearance. 
The  pelvis  and  ureter  were  dilated  and  contained  urine.  The 
bladder  was  empty.  The  orifice  of  the  right  ureter  was  entirely 
blocked  up  by  a  dark-coloured  plug,  which  had  a  concentrically 
laminated  structure  and  contained  crystalline  fragments  like 
uric  acid.  Under  the  mucous  membrane  of  the  bladder  stir- 
rounding  the  orifice  of  the  ureter  there  was  sanguineous  dis- 
colouration, and  in  another  part  of  the  bladder  enough  blood 
had  been  extravasated  to  form  a  clot  of  the  size  of  a  bean. 


Instance 
of  unusual 
endurance 
of  suppres- 
sion. 


Usual  Obstruction  from  calculus  usually  occurs  either  at  the 

ca°lculous°f  faimel-snaPed  mouth  of  the  ureter,  or  at  its  narrowed 
obstruc-  exit  as  it  is  traversing  the  coats  of  the  bladder.  If  a  cal- 
culus be  small  enough  to  enter  the  ureter,  it  will  gene- 
rally make  its  way  to  the  vesical  constriction.  The  points 
of  danger  are  well  illustrated  in  the  several  woodcuts. 
A  case  in  many  respects  similar  to  Dr.  Bagshawe's  is 
related  by  Sir  James  Paget  in  the  second  volume  of  the 
4  Transactions '  of  the  Clinical  Society.  A  fat  farmer, 
seventy-four  years  of  age,  passed  first  little  and  then  no 
urine,  and  then  lived  through  twenty-two  days  of  sup- 
pression, which  was  total,  except  that  on  the  thirteenth 
some  urine  escaped  during  sleep,  and  some  more,  pale  and 
albuminous,  was  voided  consciously,  the  total  discharge 
amounting,  as  was  thought,  to  about  a  pint.  In  the 
early  days  of  the  suppression  there  was  a  total  absence  of 
constitutional  symptoms;  then  came  pain  in  the  left 
loin,  a  slight  convulsion,  frequent  twitchings,  nausea  and 
drowsiness.  The  right  kidney  was  dilated,  its  secreting 
structure  reduced  to  a  thin  shell,  and  studded  with  cysts 
of  various  sizes.  It  contained  half  a  pint  of  urinary  fluid, 
but  was  probably  useless  as  an  agept.  of  continued  secre- 
tion. The  left  kidney  was  hypertrophied  and  gorged 
with  blood,  and  its  ureter  blocked  by  a  calculus  two  inches 
above  the  vesical  orifice. 

Sir  James  Paget  attributes  the  unusual  tolerance  of 
the  disease  in  this  case  partly  to  the  advanced  age  of  the 
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patient,  and  the  attendant  slowness  of  the  changes  of 
nutrition,  and  partly  to  an  insensitive  disposition  which 
naturally  belonged  to  him. 

The  sinallness  of  a  stone,  which  will  cause  fatal  sup-  Occasional 
pression  in  traversing  the  sole  acting  ureter,  and  the  andfeeble 
comparative  ease  with  which  alter  death  it  can  often  be  nold  of 
displaced,  may  be  a  matter  of  surprise.    One  may  be  dis- 
appointed that  the  trifling  amount  of  force  necessary  for 
its  expulsion  was  not  by  some  happy  chance  directed  upon 
it  during  life.    A  stone  under  the  weight  of  two  grains 
has  been  known  to  be  thus  fatal. 

Calculous  suppression    of  urine  associated  so  often  Clinical 
with  antecedent  chronic  changes  and  with  the  uric  acid  ^kulous 
diathesis,  belongs  especially  to  the  later  periods  of  life,  suppres- 
and  to  the  male  sex.    The  subjects  are  often  described  &1°n' 
as  robust  or  corpulent.    Sir  Henry  Halford  describes  as 
4  paralysis  of  the  kidney  '  a  case  almost  certainly  of  this 
nature  :  the  patient  was  a  4  very  corpulent,  robust  farmer, 
of  about  fifty-five  years  of  age.' 1    Sir  Henry  adds  that 
all  the  patients,  five   in  number,  who  fell  under  his 
care  with  similar  symptoms  were  4  fat  corpulent  men,  be- 
tween fifty  and  sixty  years  of  age.'    The  subject  of  Sir 
James  Paget 's  case,  already  referred  to,  was  a  fat  farmer 
seventy-four  years  of  age,  older  than  most  thus  affected. 
The  four  patients,  whose  cases  I  have  given  in  detail, 
varied  in  age  from  forty-six  to  sixty-two  :  three  were  of 
the  male  sex,  one  corpulent  to  monstrosity. 

Dr.  Roberts  has  placed  upon  record  three  cases  of  fatal  Age  and 
calculous  suppression,  in  all  of  which  the  subjects  were  of  alTty°of  its 
the  male  sex  and  of  ages  between  forty  and  sixty-seven.  stlbjeets- 
The  late  Mr.  Nunneley,  of  Leeds,  recorded  in  the  4  Patho- 
logical Transactions,'  vol.  xi.    p.   145,  an  instance  of 
suppression  in  a  woman,  whose  age  was  thirty- three,  cal- 
culi being  found  after  death  in  both  kidneys,  but  in  both 
sex  and  age  this  occurrence  was  somewhat  exceptional. 
I  may  mention  as  unusual  in  age  and  sex  the  case  of  a 
girl  of  seventeen,  under  my  care  as  a  hospital  patient,  in 

1  Essays  and  Orations,  p.  31. 
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wlioni  total  suppression  of  urine  for  sixty-seven  hours  was 
relieved  upon  the  passage  of  a  quantity  of  uric  acid.  I 
have  never  ascertained  the  existence  of  calculous  sup- 
pression in  childhood,  though  a  case  is  mentioned  in  the 
chapter  on  suppression  in  which  it  was  presumed  to 
have  existed. 

General  ^he  course  of  the  disease  may  be  sufficiently  gathered 

course  of 

the  attack,  from  the  foregoing  instances.  An  elderly,  but  apparently 
healthy  man,  who  perhaps  has  at  some  former  time  had 
symptoms  of  gravel,  finds,  to  his  surprise,  that  he  no 
longer  needs  to  pass  water.  The  cessation  may  take  place 
in  connection  with  an  attack  of  sharp  pain,  indicative  of 
a  moving  stone,  or  it  may  occur  without  warning. 

For  a  time  the  patient  seems  little  the  worse.  He  is 
either  entirely  free  from  local  uneasiness,  or  he  has 
merely  a  dull  pain  or  sense  of  weight  in  the  loins,  which 
does  not  trouble  him  much.  His  appetite  is  good,  his 
general  sensations  are  those  of  health,  and  at  first  little 
notice  may  be  taken  of  the  cessation.  Presently  the  un- 
usual nature  of  the  occurrence,  rather  than  any  feeling  of 
illness,  causes  him  to  seek  medical  advice.  A  catheter  is 
passed,  and  the  bladder  found  to  be  empty.  The  urine 
may  remain  totally  absent,  or  small  quantities  from  time 
to  time,  or  now  and  then  something  approaching  tho 
amount  of  a  natural  urination,  may  be  discharged.  The 
urine,  sometimes  albuminous,  is  pale,  of  low  specific 
gravity,  and  wanting  in  urea.  According  to  the  father  of 
medicine,1  '  persons  affected  with  calculus  have  very  lim- 
pid urine.''  This  is  particularly  the  case  when  the  renal 
outlet  is  obstructed.  It  has  been  elsewhere  explained 
that  there  is  a  direct  relation  between  poverty  of  urine 
and  obstruction  of  the  renal  outlet.  The  longer  ursemia  is 
postponed,  the  greater  the  chance  that  the  stone,  should  it 
be  '  viable,'  may  complete  its  perilous  course  and  allow  the 
kidney  to  resume  its  functions.  This  it  will  do  with  extra- 
ordinary activity  on  removal  of  the  obstacle.  Should  the 
obstruction  fail  to  be  removed,  symptoms  of  uraemia  will 

1  Hippocrates,  On  Airs,  Waters,  and  Places,  chap.  ix. 
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gradually  appear,  and  ultimately  prove  fatal,  the  peiiod  at 
which  this  result  happens  being  very  variable,  depending 
much  upon  whether  the  suppression  be  complete  or  incom- 
plete. In  the  case  presumably  of  calculous  obstruction  re- 
lated by  Sir  H.  Halford,  of  which  he  says  that  the  others 
he  saw  were  exact  copies,  the  patient  died  in  a  state  of  stu- 
pefaction on  the  fourth  day.  The  lady  whom  I  saw  with 
Mr.  Tatham,  in  whom  the  obstruction  was  complete,  died 
on  the  fifth  day  ;  the  man  seen  with  Mr.  Keen,  in  whom 
it  was  likewise  complete,  died  at  the  end  of  the  sixth. 
Dr.  Roberts  relates  a  case  in  which  death  occurred  on  the  Duration 
sixth  day,  of  complete  suppression,  but  from  the  aqueous  ^ipprei 
character  of  the  urine  there  was  reason  to  believe  that 
some  obstruction  had  existed  for  a  longer  period.  In  tw  i 
other  examples  which  the  same  physician  was  able  to 
pursue  to  post-mortem  examination,  death  occurred  on 
the  tenth  day  of  suppression,  which  in  each  case  was  so 
far  incomplete  that  in  one  fifty-four  ounces  (divided  over 
three  days),  and  in  the  other  two  ounces,  of  urine  were 
passed.  Dr.  Bagshawe's  patient,  whose  case  has  been 
related,  died  likewise  on  the  tenth  day,  and  in  him  also 
the  period  of  suppression  was  interrupted  by  the  passage 
on  one  occasion  of  a  small  quantity  of  urine.  Richardson, 
whose  case  is  related  (page  951),  died  on  the  eleventh  day  ; 
with  him  the  suppression  was  so  far  incomplete  that 
small  quantities  of  urine,  generally  two  or  three  ounces, 
were  passed  on  seven  of  the  eleven  days.  The  woman 
already  mentioned  under  the  late  M  \  Nurmele}7,  survived 
twelve  days  of  suppression,  uninterrupted  so  far  as  was 
known;  while  the  Hampshire  farmer,  under  Mr.  Paget 
(page  966),  endured  for  twenty- two  days  suppression, 
which  was  intersected  by  the  passage  during-  one  night, 
near  the  middle  of  the  period,  of  about  a  pint  of  urine. 
It  thus  appears  that  poor  as  the  secretion  is  which  is 
yielded  against  pressure,  and  small  as  it  may  be  in 
amount,  it  generally  maybe  reckoned  upon  to  prolong  life. 
It  is  possible  that  in  many  cases  of  incomplete  obstruc- 
tion, more  urine  has  escaped  than  has  been  observed.  The 
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of  result- 
ant 

uraemia. 


results  of  obstruction  may,  however,  ensue,  though  a  con- 
siderable quantity  of  the  pale  urine  in  question  has  been 
may  prove  voided.  Dr.  Roberts  mentions  a  case  almost  certainly  of 
though  calculous  blocking,  fatal  on  the  fifteenth  day  by  uraemia, 
much  urine  iu  which  a  daily  average  of  two  pints  of  urine — pale  and 
is  passed.    ^  a  Specinc  gravity  of  1006 — was  discharged  throughout. 

The  explanation  of  the  fact  lies  in  the  small  proportion  of 
excrementitious  matter  which  the  urine  in  these  circum- 
stances contains. 

Characters  Unless  the  obstruction  be  overcome  the  constitutional 
signs  of  uraemia  will  inevitably  appear  sooner  or  later, 
though  they  are  seldom  prominent  until  within  a  short 
time,  a  few  days  at  most,  of  death.  Once  evident  their 
course  is  rapid.  The  functions  of  the  stomach  are  among 
the  first  to  suffer,  as  shown  by  loss  of  appetite,  nausea, 
and  occasional  rather  than  continued  vomiting.  Some- 
times there  is  much  flatulence.  Failure  of  muscular  power 
early  occurs  and  increases  with  the  uraemia.  Lassitude 
and  debility  are  succeeded  by  embarrassment  of  breathing, 
which  becomes  hurried  or  slow,  panting,  and  laborious, 
probably  chiefly  in  consequence  of  weakness  of  the  muscles 
Attacks  °f  respiration.  Finally  the  heart  shares  the  change,  the 
heart  more  p-^lse  becomes  weak,  then  slow,  irregular,  or  intermittent, 
and  at  last  in  a  large  proportion  of  cases  death  occurs 
from  asthenia,  the  ventricles  after  death  being  found  to 
be  totally  uncontracted.  The  asthenic  state  of  the  heart 
may  determine  the  manner  of  dissolution,  which  often 
takes  place  suddenly,  perhaps  upon  a  change  of  posture, 
or  while  the  patient  is  sitting  up,  without  any  premonitory 
disturbance  of  breathing  or  of  the  mental  faculties,  death 
being  immediately  due  to  an  abrupt  failure  of  the  powers 
of  circulation. 

Before  muscular  failure  has  reached  its  climax  there 
are  other  results  of  blood-poisoning,  the  most  constant  of 
which  are  muscular  twitchings,  which  occur  sometimes 
almost  all  over  the  body.  These  appear  to  be  generally, 
though  not  always,  present  in  advanced  uraemia  from  this 
cause.    General  convulsion  occurs  with  comparative  infre- 
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quency.    The  tongue,  first  moist  and  tremulous,  becomes 
coated,  then  brown  and  dry.    The  functions  of  the  bowels 
are  but  little  aifected.    Constipation  is  sometimes  present 
early  in  the  attack.    There  is  seldom  diarrhoea  unless  due 
to  medicine.    Latterly  the  motions  are  often  dark  and 
peculiarly  offensive.  The  skin  is  clammy  and  moist,  some- 
times there  is  much  sweating,  seldom  of  the  distinctly 
urinous  character  occasionally  observed  in  other  diseases 
of  the  urinary  organs,  more  especially  with  retention.  The 
skin  is  noticeably  cool,  and  to  the  thermometer  slightly 
sub-normal  (96°  or  97°).   There  is  a  remarkable  absence  of  Absence  of 
dropsy.    Notwithstanding  that  five  or  six  days  may  have  dl by- 
passed but  not  a  drop  of  urine,  or  two  or  three  weeks 
with  only  as  many  urinations,  the  only  oedema  observed, 
and  even  that  is  exceptional,  may  be  a  slight  puffiness 
about  the  face.  The  patient  is  sometimes  drowsy,  in  other 
cases  want  of  sleep  is  experienced,  he  is  often  restless  and 
sleeps  fitfully,  with  sudden  startings,  and  semi-convulsive 
disturbance.    Low  delirium  sometimes  occurs,  but,  as  a 
rule,  is  not  a  prominent  symptom.    The  pupils  are  con- 
tracted towards  the  end,  sometimes  to  mere  points.  In 
some  cases  coma  supervenes  at  last,  but  far  less  often  than 
in  ursemia  from  other  causes.  In  suppression  from  calculus, 
the  tendency  to  asthenia  is  always  marked,  and  generally 
gives  its  character  to  the  closing  scene. 

The  preceding  account  has  been  of  necessity  founded 
upon  cases  which  have  received  the  elucidation  of  a  post- 
mortem examination,  but  it  is  not  to  be  supposed  that  the 
disorder  is  always  fatal,  though  the  mechanical  disable- 
ment of  both  kidneys  must  always  involve  mortal  peril. 

In  the  year  1876  I  saw  with  my  friend,  Mr.  W.  Fuller,  a  corpu-  Instance  of 
lent  member  of  Parliament,  of  about  sixty-five  years  of  age,  who  recovery> 
had  ceased  to  make  water.    He  had  often  had  attacks  of  gravel, 
and  had  passed  several  small  stones  with  symptoms  always  re- 
ferred to  the  right  kidney. 

On  May  31,  the  urine  up  to  that  time  having  been  clear  and 
pale,  he  was  attacked  with  pain  in  the  left  side,  the  loin,  the 
groin,  and  a  spot  in  the  abdomen  two  inches  to  the  left  of  the 
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umbilicus.  This  was  succeeded  by  the  passage  during  the  night 
of  about  six  ounces  of  urine,  which  contained  blood  and  a  quan- 
tity of  uric  acid  gravel,  and  then  by  an  abrupt  and  total  cessa- 
tion of  this  excretion.  At  noon  on  June  2,  when  I  first  saw  the 
patient,  he  was  much  inclined  to  apparently  natural  sleep  ;  he 
was  asleep  when  I  came,  woke  readily  ;  described  his  state 
clearly,  and  dropped  off  again  as  soon  as  he  had  ceased  to  speak. 
He  had  now  no  pain,  tenderness,  or  distress  ;  there  was  no 
nausea ;  the  tongue  was  a  little  dry,  and  the  breath  had  an  odour 
approaching  the  urinous  The  pulse  ranged  from  60  to  63  ; 
temperature  97°'0.  Mr.  Fuller  had  already  applied  a  poultice 
made  with  tincture  of  digitalis  ;  this  was  continued  ;  and  two 
drachms  of  the  infusion  of  digitalis,  together  with  tartrate  and 
nitrate  of  potash,  juniper,  squills,  and  nitric  ether  were  ordered 
to  be  given  every  three  hours. 

Between  one  and  four  on  the  same  afternoon,  were  passed  in 
several  urinations  a  total  of  about  ten  onnces  of  light-coloured 
turbid  urine ;  albuminous  nearly  to  one-twelfth,  and  having  a 
specific  gravity  of  1009.  Under  the  microscope  this  displayed 
pus  and  blood  corpuscles,  with  flakes  of  squamous  epithelium, 
but  no  casts.  After  this  the  secretion  became  natural  in  cha- 
racter and  quantity ;  on  the  fourth  day  of  the  resumed  function 
a  stone  of  rather  large  size  to  have  made  its  exit  by  the  natural 
channels — it  was  the  size  of  a  small  bean — was  passed  with  the 
urine.  It  consisted  externally  of  uric  acid  ;  it  was  not  cut  in 
two. 

The  right  kidney  had  evidently  been  disabled  by  former 
calculous  disease ;  the  suppression  depended  on  the  obstruction 
of  the  left.  The  increasing  somnolence  indicated  that  the  point 
of  danger  had  been  touched,  when  the  stone  happily  reached  the 
bladder.  During  the  suppression  the  patient  was  driven  in  a 
carriage  from  one  house  to  another  ;  it  is  not  improbable  that 
the  various  movements,  down  and  upstairs,  <fcc,  which  this 
involved,  may  have  helped  the  descent  of  the  stone. 
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Insanity  and  Epilepsy  in  Connection  with  Renal 
Calculi. 

The  numerous  and  important  nervous  relations  of  the 
kidney  have  been  elsewhere  adverted  to,  and  it  has  been 
shown  that  neuralgia,  sometimes  of  extreme  severity,  is 
apt  to  affect  certain  branches  of  the  lumbar  plexus  in  con- 
nection with  the  irritation  of  a  renal  stone.  Remote 
nervous  disturbances,  of  the  kind  ordinarily  called  reflex, 
may  also  have  their  origin  in  the  same  irritant.  Epilepsy 
is  known  to  occur  occasionally  in  connection  with  renal 
calculi,  more  especially  when  their  movement,  as  in  enter- 
ing or  traversing  the  ureter,  gives  rise  to  severe  pain.  It 
would  also  seem  that  there  is  a  concurrence,  too  frequent 
to  be  accidental,  between  renal  calculus  and  certain  forms 
of  mental  derangement.    Among  thirty-three  cases  from 
the  hospital  books  in  which  calculi  were  found  in  one  or 
both  kidneys,  were  two  of  epilepsy  with  loss  of  intellect — 
one  of  chronic  lunacy,  and  one  of  dementia,  considered 
to  be  senile,  the  patient  being  eighty-eight,  succeeded  by 
mania.    Besides  these  there  were  four  cases  of  cerebral 
disease,  probably  unconnected  with  calculi,  comprising 
softening,    coagulation  in  the  arteries,  and  meningitis. 
Counting  only  the  demented  epileptics  and  the  lunatics, 
we  still  have  a  larger  share  of  mental  disease  than  usually 
belongs  to  thirty-three  fatal  cases  in  St.  George's  Hospital. 
It  will  be  remembered  that  Robert  Hall,  whose  sufferings 
in  connection  with  a  renal  calculus  have  been  elsewhere 
described,  was  twice  insane ;  stones  of  cystine  obtained 
from  the  kidney  of  a  lunatic  have  been  referred  to  (page 
904),  and  I  may  add  the  instance  of  a  large  collection  of 
stones  of  triple  phosphate,  for  which  I  have  to  thank  my 
colleague  Mr.  Thomas  Smith,  which  were  obtained  from  a 
similar  source. 
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CHAPTER  XIV. 

OA7  THE  TREATMENT  OF  STONE  IN  THE 
KIDNEY. 

Mitigation. 

Before  discussing  modes  of  treatment  which  aim  at  cure, 
and  are  at  best  so  perilous  or  so  protracted  that  they 
are  never  likely  to  be  otherwise  than  exceptional  in  their 
use,  something  may  be  said  with  regard  to  alleviation. 
To  this  end  nature  does  much,  and  art  can  do  something. 
The  kidneys  are  comparatively  tolerant  of  stones  ;  renal 
calculi,  when  quite  immovable,  are  often  as  completely 
latent;  and  we  may  truly  say,  for  the  consolation  of  those 
who  have  them,  that  they  are  more  often  a  source  of 
inconvenience  than  of  danger. 
Regulation  Much  may  depend  upon  a  prudent  regulation  of  bodily 
ment.  movement.  The  patient  should  avoid  whatever  causes 
pain  or  bleeding,  not  only  for  the  sake  of  his  present 
comfort,  but  to  keep  off  pyelitis  and  encourage  the  dor- 
mancy of  the  stone.  Jolting  is  obviously  to  be  guarded 
against,  and  tremulous  or  vibratory  movements  are  often 
not  less  injurious.  To  those  who  cannot  avoid  rough 
carriage  travelling  by  road  or  railway  the  evil  may  be 
mitigated  by  the  use  of  an  air-cushion  as  a  seat.  This  I 
first  learned  from  a  surgeon  who  has  been  already  alluded 
to  as  an  extreme  sufferer  from  renal  calculus.  He  could 
scarcely  endure  the  jolting  and  vibration  of  his  carriage, 
until  he  found  that  by  this  means  the  movements  could 
be  equalised  and  the  tremor  deadened.  Riding  on  horse- 
back is  seldom  safe.  Of  all  exercise,  walking  is  the  best, 
and  is  often  not  only  bearable,  but  advantageous  from  its 
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influence  upon  the  general  health.  The  intelligent  springs 
of  the  lower  extremity  are  smoother  than  the  finest  con- 
trivances of  the  coach-builder.  The  gentleman  to  whom 
I  have  referred,  though  seldom  failing  to  suffer  from  other 
kinds  of  locomotion,  could  walk  twenty  miles  a  day  in 
Switzerland  with  much  benefit  and  little  inconvenience. 
A  false  step,  however — missing,  for  example,  the  edge  of 
the  pavement,  and  descending  for  an  unexpected  three 
inches — would  cause  a  paroxysm  of  pain,  and  was  instinc- 
tively guarded  against.  Violent  muscular  efforts  of  every 
kind  must  be  avoided,  especially  such  as  cause  tension  of 
the  abdominal  muscles.  I  have  often  known  a  severe 
attack  of  haemorrhage  to  be  brought  on  by  the  lifting  of 
heavy  weights,  or  the  effort  of  pulling,  as  at  railway  signal 
levers,  and  have  done  good  by  advising  those  actively 
employed  to  change  their  callings  for  sedentary  ones. 

Patients  with  renal  calculus,  or  indeed  with  calculous  Use  of 
disorders  of  any  kind,  may  easily  be  too  sparing  of  water,  water- 
the  general  solvent  and  antagonist  of  concretion.  It  is 
commonly  advisable  that  this  should  be  soft,  as  rain 
water,  distilled  water,  or  Malvern  water,  since  salts  of 
lime,  even  if  they  have  not  formed  the  centre,  are  seldom 
altogether  absent  from  the  outer  parts  of  stones  which 
have  acquired  any  considerable  size.  Alcoholic  drinks 
are  best  avoided;  the  pain  of  renal  calculus  is  often 
decidedly  aggravated  by  them. 

To  such  general  rules  it  will  be  necessary  to  add 
others  which  are  called  for  by  the  diathesis.  These, 
which  have  been  already  discussed,  will  vary  with  the 
nature  of  the  concretion,  and  be  indicated,  for  the  most 
part,  by  the  habitual  character  of  the  urine.  For  uric  Consid 
acid,  pure  diet,  pure  air,  exercise,  and  potash  or  lithia 
water  ;  for  oxalate  of  lime,  nitromuriatic  acid  and  vegetable 
bitters — remedies  which  are  equally  called  for,  and  to 
which  strychnia  and  other  tonics  may  be  superadded 
should  the  urine  display  a  marked  excess  of  earthy  salts, 
and  which  must  be  further  enforced  should  the  secretion 
be  alkaline  from  fixed  alkali,  and  phosphates  be  deposited. 
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Mitigation  The  pain  of  renal  calculus,  varying  almost  infinitely  in 
of  pain;  amount,  calls  for  a  large  variation  of  treatment.  It  may 
much  depend  upon  movement,  the  regulation  of  which 
has  already  been  discussed.  When  the  attacks  are  inter- 
mitting and  of  the  neuralgic  type,  they  are  often  much 
influenced  by  the  general  health,  and  kept  off  by  fresh 
air,  quinine,  and  strychnia.  When  severe,  anodynes  must 
be  used,  the  best  of  all  being  morphia,  or  morphia  and 
atropine  together,  injected  under  the  skin.  Prout  found 
the  burning  sensation  sometimes  produced,  by  calculi  of 
oxalate  of  lime  and  the  phosphates  to  be  relieved  by  the 
application  of  pounded  ice  to  the  region  of  the  kidney. 

Patients  need  no  medical  sanction  to  have  recourse  to 
quack  narcotics  with  seductive  names,  which  are  as  a  rule 
less  effective  and  more  disturbing  to  the  general  health 
than  the  subcutaneous  use  of  the  alkaloids  which  have 
been  mentioned.  Sometimes  the  pain  in  its  neuralgic 
form  in  the  loin  or  along  the  ureter  is  so  agonising 
that  the  patient  is  driven  to  the  inhalation  of  chloroform. 
T  have  known  a  gentleman  thus  suffering  to  go  to  bed 
habitually  with  a  bottle  of  chloroform  under  his  pillow, 
and  to  inhale  it  frequently  to  the  verge  of  unconsciousness 
— a  dangerous  comfort,  one  seldom  to  be  preferred  to  the 
subcutaneous  injection  of  opiates.  Local  anodynes,  plas- 
ters of  opium  or  belladonna  upon  the  loins,  are  of  trifling 
service,  and  counter-irritants  of  none.  I  have  known  the 
periodic  pain  of  renal  calculus  to  be  as  regularly  relieved 
by  a  full  dose  of  alkali,  notwithstanding  that  the  dura- 
tion and  presumed  character  of  the  stone  were  such  as  to 
put  any  solvent  action  out  of  the  question, 
ofhseino  -^or  the  haemorrhage  which  a  renal  calculus  causes, 

rhage;  rest  is  the  best  remedy.  Loss  of  blood  from  this  cause  is 
never  so  profuse  as,  like  the  haemorrhage  from  malignant 
disease,  to  be  a  source  of  immediate  danger.  Even  when 
considerable  it  will  generally  cease  after  a  few  days,  or 
less,  of  quiet.  When  patients  become  blanched  by  this 
means,  as  they  sometimes  do,  it  is  from  the  frequent 
provocation  rather  than  the  profusion  of  the  bleeding. 
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When  in  snch  cases  styptics  are  called  for,  recourse  may 
be  had  to  ergot,  iron-alum,  tannate  of  iron,  gallic  acid,  or 
acetate  of  lead  with  opium — the  last  remedy  not  the  least 
effective,  though  the  least  suited  for  frequent  use.  Drugs, 
however,  are  seldom  needed  where  rest  can  be  obtained. 

Pyelitis  from  stone  is  very  indirectly  under  our  control,  of  pyelitis, 
In  the  slighter  forms,  where  there  is  no  purulent  accumu- 
lation, but  only  a  slight  discharge  connected  with  the 
immediate  irritation  of  a  movable  calculus,  rest  will  do 
much.  When  the  outlet  has  become  narrowed,  and  pos- 
sibly the  stone  impacted,  so  that,  as  often  happens,  matter 
collects,  a  superfluity  only  making  its  way  through  the 
difficult  exit,  the  continual  irritation  of  the  retained 
matter  is  apt  to  make  the  condition  perpetual.  TLe 
natural  remedy,  a  free  opening,  is  within  the  reach  of 
practical  surgery,  and  majr  be  associated  with  the  removal 
of  the  stone.  Sometimes  the  disease  will  wear  itself 
out,  leaving  the  kidney  as  a  shell  closely  fitted  upon  the 
stone,  and  sometimes  it  will  wear  out  the  patient  by 
means  of  hectic  or  lardaeeous  change,  danger  of  either 
calling  for  tonic  treatment. 

It  has  occurred  to  me  that  the  curative  efforts  of 
nature  might  be  hastened  in  suitable  cases  of  this  kind 
by  external  pressure,  whereby  accumulation  in  the  cyst 
would  be  prevented,  and  its  closure  and  obsolescence 
invited. 

Counter-irritants  have  had  their  day.  Sir  B.  Brodie  1 
used  setons  and  issues  upon  the  loinn  in  cases  where  renal 
suppuration  had  ensued  upon  a  calculus,  and  did  not 
doubt  that  such  measures  were  sometimes  eminently  use- 
ful ;  the  advantage,  however,  of  thus  adding  one  injury 
to  another  may  well  be  questioned. 

The  definite  symptoms  which  accompany  the  descent  Treatment 
of  a  renal  calculus — a  fit  of  the  gravel,  as  it  is  often  of  ?enal 

°  .  colic ; 

termed — may  require  measures  to  be  energetically  directed 
towards  the  removal  of  irritation,  the  relaxation  of  spasm, 
and  the  relief  of  pain.     A  dose  of  calomel,  or  of  some 

1  On  the  Diseases  of  the  Urinary  Organs,  edit.  4,  p.  256. 
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other  rapid  aperient,  may  be  followed  by  copious  injections 
of  warm  water  into  the  bowel,  which,  if  the  left  kidney 
be  affected,  will  exert  their  emollient  action  in  its  imme- 
diate vicinity.  Awaiting  the  action  of  the  aperient,  the 
patient  may  be  placed  in  a  warm  bath,  or  hip  bath,  or 
less  effectively  treated  by  hot  poultices  or  fomentations. 
Opiates,  of  which  none  are  so  suitable  as  morphia  sub- 
cutaneously,  may  be  used  at  once  if  the  pain  be  severe. 
Sometimes  the  anguish  is  such  that  the  inhalation  of 
chloroform  is  called  for.  The  free  drinking  of  diluents, 
where  permitted  by  the  state  of  the  stomach,  will  increase 
the  urine,  render  it  less  irritating,  and  facilitate  the  pas- 
sage of  the  stone.  Alkalies  may  be  liberally  superadded 
if  the  secretion  be,  as  it  often  is,  highly  acid, 
of  suppres  Suppression  occurs,  as  has  been  already  explained, 
when  either  both  kidneys,  in  pelvis  or  ureter,  are  simul- 
taneously obstructed,  or,  one  kidney  having  been  disabled 
previously,  a  stone  closes  the  outlet  of  the  other.  The 
treatment  of  this  perilous  state  is  rendered  uncertain  by 
the  difficulty  of  ascertaining  the  precise  state  of  the  ob- 
struction. Where  this  condition  has  proved  fatal,  the 
nature  of  the  obstacle  is  sometimes  discovered  to  be  such 
as  to  have  conceivably  admitted  of  mechanical  relief. 
Not  seldom,  as  represented  at  page  954,  the  obstruction  is 
a  conical  stone,  worn  to  fit  the  outlet  of  the  pelvis,  lying, 
like  a  bullet  in  a  valve,  without  impaction,  maintaining 
its  place  and  the  obstruction  chiefly  by  its  weight.  In 
such  a  case,  if  the  body  were  inverted,  as  put  in  prac- 
tice long  ago  by  the  late  Sir  James  Simpson,1  the  fatal 
adaptation  might  possibly  be  deranged;  but  the  relief 
at  best  would  be  but  temporary,  since  there  would  be 
nothing  to  prevent  the  stone  falling  back  into  the  same 
position. 

Other  cases  occur,  like  that  related  at  page  965,  in  which 
retention  has  proved  fatal  when  the  stone  has  traversed  the 
whole  of  the  ureter  and  lodged  at  its  vesical  exit,  where 
the  canal  is  at  its  narrowest.    It  sometimes  inspires  a 

1  Edin.  Medical  Journal,  1858,  p.  76. 
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feeling  akin  to  remorse  to  find  how  little  would  have 
sufficed  to  have  cleared  the  channel  and  cured  the  patient. 
The  merest  touch  has  been  enough  after  death  to  throw 
into  the  bladder  a  stone,  the  last  stage  of  whose  journey 
has  been  thus  fatally  delayed.  The  vesical  ends  of  the 
ureter  are  not  within  the  reach  of  external  manipulation  ; 
but  should  the  stone,  as  sometimes  happens,  be  exposed 
to  the  vesical  cavity,  the  cautious  use  of  a  sound  might 
occasion  its  displacement. 

External  manipulation  of  the  renal  region,  and  of  as 
much  of  the  course  of  the  ureter  as  is  open  to  external 
pressure,  has  been  recommended ;  and  Dr.  Koberts  found 
in  two  cases  a  transient  flow  of  urine  to  follow  such 
measures.  Walking,  if  necessary  with  support,  chango 
of  posture  of  various  kinds,  and  blows  upon  the  sacrum 
have  been  suggested. 

Diuretics  are  sometimes  of  use.  Of  these,  digitalis, 
liberally  though  watchfully  given,  promises  best.  Mr. 
Brown,1  of  Haverfordwest,  published  some  remarkable 
cases  of  this  nature  which  were  relieved  by  the  external 
application  of  this  drug.  He  applied  a  poultice  to  the 
abdomen,  made  when  the  fresh  leaves  could  be  got,  by 
bruising  them  with  boiling  water ;  or  failing  these,  by 
mixing  an  ounce  of  the  tincture  with  a  linseed  poultice. 
The  application  was  continued  until  the  pulse  was  de- 
cidedly reduced  in  rate,  a  matter  generally  of  some  hours. 
A  discharge  of  urine  generally,  in  his  cases,  accompanied 
the  fall  in  the  pulse,  and  he  describes  the  abundance  of 
the  flow  in  graphic  terms.  In  an  instance  where,  as  he 
thinks,  the  remedy  was  too  long  persisted  in,  the  sup- 
pression was  superseded  by  an  alarming  diuresis  at  the 
rate  of  eight  chamber-vessels  full  in  six  hours,  under  which 
the  patient  sank.  I  cannot  adduce  my  own  experience 
in  warrant  of  such  an  extreme  result,  but  I  have  known 
small  stones  to  be  discharged  and  suppression  terminated 
under  the  influence  of  this  remedy  applied  externally 

1  '  On  the  External  Use  of  Digitalis  in  Suppression  of  Urine.'  Medical 
Times  and  Gazette,  1868,  p.  86. 
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and  internally,  and  cannot  doubt  that  it  is  more  effective 
than  any  other  we  know  of  (see  case  p.  971). 

Terebinthinate  and  other  stimulating  diuretics  have 
been  used  sometimes  with  apparent  advantage,  but  there 
is  no  such  evidence  in  their  favour  as  warrants  digitalis. 

When  all  other  expedients  have  been  exhausted,  and 
so  much  time  has  passed  without  escape  of  urine  as  to 
leave  little  hope  of  natural  relief,  surgery  offers  a  chance 
of  rescue.     Behind  the  obstruction  the  pelvis  is  neces- 
sarily distended,  and  would  offer  a  fair  mark  to  the  point 
of  an  aspirator.    This  instrument  can  in  ordinary  circum- 
stances be  directed  upon  the  kidney  without  risk ;  and  it 
is  possible  that,  with  care,  a  pelvis  distended  with  urine 
might  be  safely  tapped  with  it,  a  present  exit  provided, 
and  an  opening  left  which  might  be  available  for  future 
proceedings.    The  chief  difficulty,  as  I  have  ascertained 
on  the  dead  body,  is  to  gauge  the  depth.    Should  the 
distended  pelvis  be  transfixed,  it  is  not  impossible  that 
urine  might  be  extravasated  into  the  peritoneum.  The 
safest  and  surest  plan  would  probably  be  to  dissect  from 
the  loin,  and  open  the  pelvis  as  in  renal  lithotomy,  with 
the  incidental  possibility  of  removing  the  stone,  as  well 
as  relieving  the  suppression.    I  may  refer  to  a  case  re- 
lated at  page  956,  in  which  this  operation  was  designed, 
though  its  performance  was  anticipated  by  the  death  of 
the  patient.    It  must  be  a  matter  of  nice  judgment  to 
time  the  operation — not  until  all  chance  of  relief  by  dis- 
charge of  the  stone  is  over,  and  before  there  be  any  such 
constitutional  results  of  suppression  as  to  make  it  un- 
likely that  the  patient  should  survive  any  operative  pro- 
cedure. 
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Renal  Lithotomy,  and  Excision  of  tee  Kidney 
fok  Stone. 

Kenal  calculi  have  been  assailed  by  two  methods, 
excision  of  the  stone  with  or  without  the  kidney,  and 
solution  ;  solution  may  be  put  aside  for  the  present,  as  of 
little  practical  issue,  and  the  first  consideration  given  to 
renal  lithotomy. 

It  has  been  shown  by  what  various  channels  renal 
stones,  if  they  be  small,  may  escape  from  the  body,  and 
it  has  often  happened  that  when  their  course  has  been 
towards  the  surface,  their  efforts  at  escape  have  been 
crowned  by  their  artificial  removal  from  sinuses  and 
superficial  abscesses.  The  cautious  surgery  of  nature  is 
surrounded  by  safeguards  which  rarely  attend  the  rougher 
operations  of  art. 

When  nature  has  thus  shown  the  way,  calculi  of  con- 
siderable size  have  been  extracted. 

Mr.  Annandale 1  successfully  drew  a  branched  stone  Extraction 
weighing  72  grains,  which  no  doubt  lay  in  the  pelvis  of  from 
the  kidney,  from  the  bottom  of  a  lumbar  sinus  three  sinuses, 
inches  in  depth ;  and  many  other  instances  are  known  in 
which  small  stones  have  been  taken  from  near  the  sur- 
face, or  have  effected  their  escape  without  extraneous  aid. 

Surgery,  long  limited  to  thus  assisting  nature,  has  of 
late  years  taken  the  initiative,  with  the  result  of  showing 
that  renal  lithotomy  is  possible  without  any  help  or  guid- 
ance on  her  part.  The  feasibility  of  this  operation  is  so 
important  a  question  that  I  shall  briefly  review  the  exist- 
ing experience  of  it,  as  far  as  it  has  come  to  my  know- 
ledge :  it  is  probable  that  as  a  record  of  fruitless  attempts 
and  fatal  performances  the  list  may  be  incomplete,  but  it 
is  to  be  presumed  that  no  successful  extraction  of  a  stone 
from  the  kidney  has  escaped  notice. 

The  cutting  out  of  renal  calculus  appears  to  have  Eenal 
occupied  the  thoughts  of  surgeons  from  remote  times  !ith1°.tom}'' 

°  '   its  history. 

1  Edinburgh  Medical  Journal,  July  1869. 
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tion,  but 
also  belief. 


and  even  to  have  been  once  successfully  accomplished  at 
a  comparatively  early  date  with  or  without  the  aid  of  a 
natural  fistula. 

I  exclude,  as  beside  the  question,  the  archer  referred 
to  in  Mezeray's  6  History  of  France  '  as  of  Baguelet,  and  of 
the  time  of  Louis  XII.,  who  is  there  stated  to  have 
undergone  the  removal  of  a  stone  from  6  the  kidneys ' 
instead  of  the  execution  of  a  sentence  of  death  which 
he  had  incurred.1  Mezeray  gives  no  authority,  but  the 
story  is  to  be  traced  to  Ambrose  Pare,  who,  writing  in 
the  year  1579,  relates  it  as  follows  : — 2 
Thisnar-  The  following  history,  taken  out  of  the  Chronicles  of 
JeedTnoT  Monstrelet,  exceeds  all  admiration.  £  A  certain  Franck- 
only  all  Archer  of  Meudon,  four  miles  from  Paris,  was  for  robbery 
condemned  to  be  hanged;  in  the  meanwhile  it  was  told 
the  King  by  the  physicians,  that  many  in  Paris  at  that 
time  were  troubled  with  the  stone,  and  amongst  the  rest 
the  Lord  of  Boscage,  and  that  it  would  be  for  the  good  of 
many  if  they  might  view  and  discern  with  their  eyes  the 
parts  themselves  wherein  so  cruel  a  disease  did  breed,  and 
that  it  might  be  done  much  better  in  a  living  than  in  a 
dead  body,  and  that  they  might  make  trial  upon  the  body 
of  the  Franck-Archer,  who  had  formerly  been  troubled 
with  these  pains.  The  King  granted  their  request ; 
whereupon,  opening  his  body,  they  viewed  the  breathing 
parts,  and  satisfied  themselves  as  much  as  they  desired, 
and  having  diligently  and  exactly  restored  each  part  to 
its  proper  place,  the  body,  by  the  King's  command,  was 
sewed  up  again,  and  dressed  and  cured  with  great  care. 
It  came  so  to  pass  that  this  Franck-Archer  recovered  in 
a  few  days,  and  getting  his  pardon,  got  good  store  of 
money  besides.' 

The  operation  was  not  so  much  lithotomy,  either 
renal  or  vesical,  as  vivisection,  intended  not  so  much  for 
benefit  of  the  Archer  as  of  the  Lord  of  Boscage.  The 
Archer  recovered  from  the  experiment,  each  part  having 

1  Mezeray's  History  of  France,  published  1685.    Vol.  ii.  p.  879. 
-  Works  of  Amhrose  Pare.    Translated  by  Thomas  Johnson,  p.  600.  • 
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been  c  diligently  and  exactly  restored  to  its  proper  place.' 
Whether  he  recovered  from  the  stone,  where  it  was,  or 
*  whether,  indeed,  he  had  any  disease  at  the  time  of  the 
operation,  though  he  '  had  formerly  been  troubled  with 
these  pains,'  upon  these  points  the  narrator  is  silent. 

The  expressive  marginal  note  belongs  to  Ambrose 
Pare.  I  have  searched  the  Chronicles  of  Monstrelet  for 
the  original  story  but  without  success. 

The  first  instance  of  the  operation  on  which  reliance  Ml-.  Hob- 
can  be  placed  is  the  oft-quoted  one  of  Mr.  Hobson,  the  son  s  case* 
Consul  at  Venice,  from  whose  kidney  several  stones  were 
excised  by  Marchetti  of  Padua.    The  incision  was  made 
through  the  back  £  into  the  body  of  the  kidney,'  from 
whence  two  or  three  small  stones  were  removed  at  the 
time,  and  another  the  size  of  a  date-stone  escaped  after- 
wards by  the  fistula  which  remained.    The  fistula  was 
open  ten  years  afterwards,  and  still  discharged  urinous 
fluid ;  but  for  this  the  cure  was  complete.    The  case  is 
reported  by  Mr.  Charles  Bernard,  in  the  6  Philosophical 
Transactions '  for  1696  ;  it  was  drawn  up  from  the  narra- 
tive, not  of  the  surgeon  but  of  the  patient,  corroborated  by 
an  examination  of  the  sinus  ten  years  after  the  operation. 
The  story  has  detail  and  the  appearance  of  truthfulness, 
and  must  claim  belief  at  least  in  the  point  of  chief  in- 
terest to  the  patient,  the  cutting  into  him  deeply  from 
behind  and  extraction  of  stones  by  the  wound.  What 
guide  the  surgeon  had  may  have  been  less  vividly  re- 
called :  there  may  have  been  a  previous  sinus,  though 
none  is  mentioned.    Indeed  it  is  highly  probable  that 
this  was  the  case.    The  patient  himself  suggested  the 
operation,  imploring  Marchetti  k  that  he  would  be  pleased 
to  cut  the  stone  out  of  his  kidney,5  to  which  the  surgeon 
responded  by  a  course  of  dissection  which  extended  over 
two  days.    It  is  not  to  be  supposed  that  both  patient  and 
surgeon  could  have  been  thus  assured  of  the  existence 
and  position  of  the  stone,  had  not  there  been  some  ex- 
ternal evidence  of  it ;  while  the  tedious  nature  of  the 
operation  is  consistent  with  the  careful  following  of  some 
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such  guide.  As  a  rule,  a  renal  stone  does  not  impress 
itself  distinctly  as  such  upon  its  bearer ;  he  knows  that 
he  has  certain  discomforts,  but  the  cause  of  them  is  a 
matter  of  inference,  which  even  in  these  days  is  often 
erroneous,  as  the  results  of  nephrotomy  testify.  Two 
hundred  years  ago  the  means  of  diagnosis  were  less,  and 
the  doubts  which  must  have  beset  such  a  case,  propor- 
tionately greater. 

The  next  case  is  even  less  explicit ;  it  is  stated  in  the 
6  Gentleman's  Magazine'  for  August,  1773,  that  c Mr. 
Paul,  a  surgeon  at  Stroud,  in  Gloucestershire,  lately 
extracted  from  the  kidneys  of  a  woman  by  an  incision 
through  her  back,  a  rough  stone  as  large  as  a  pigeon's 
egg,  and  made  an  entire  cure.' 1  No  further  particulars 
are  known. 

For  the  origin  of  nephrolithotomy  we  must  revert 
to  Marchetti,  the  citation  of  whose  case  by  Mr.  Thomas 
Smith  and  the  observations  with  which  it  was  accompa- 
nied appear  to  have  been  the  chief  agents  in  the  recent 
introduction  of  the  operation,  whether  it  be  regarded  as  a 
revival  or  a  novelty. 

Table  I. 


Cases  of  Renal  Lithotomy  performed  or  attempted,  in 
which  a  Stone  was  found. 


Operator  and  Reference 

Case 

Result 

1.  W.  AV.  Dawson, 
M.D.,Ohio.  Ope- 
ration, October 
24,  1872.  ('  New 
York  Medical 
Journal,'  1873,  p. 
35). 

Female,  aged  50.  Kecurring  attacks 
of  hematuria  for  eight  years;  lat- 
terly discharge  of  pus  with  urine. 
Tumour  in  left  renal  position, 
which  extended  from  the  loin  to 
within  3  inches  of  the  umbilicus, 
and  measured  4  inches  vertically. 
Much  pain  in  left  lumbar  and 
iliac  regions.  Flexure  of  left 
thigh.  Increase  of  pain  and 
swelling  with  diminution  of  dis- 
charge of  pus. 

Died  of  pyaemia 
on  fifth  day 
after  opera- 
tion 

1  Quoted  by  Mr.  Morris,  Midlcal  Times  and  Gazette,  April  10,  1880, 
p.  409. 
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Operator  and  Reference 


Mr.  Callender. 
Operation,  June 
23,  1873.  ('St. 
Bartholomew's 
Hosp.  Reports,' 
vol.  ix.  p.  221) 


3.  Mr.  Morant 
Baker.  Opera- 
tion, October  28, 
1874.  ('Trans- 
actions Medical 
Congress,'  vol.ii. 
p.  265)' 


4.  Mr  Savory.  Ope- 
ration, January 
29,  1876.  (St. 
Bartholomew 
Statistical  Re- 
port, 1876.  Pri- 
vate information 
from  Mr.  Savory) 


Ca*e 


Exploring  trocar  introduced  into 
tumour  with  withdrawal  of  pus. 
Incision  made  from  last  rib  to 
crest  of  ilium,  after  the  manner 
proposed  by  T.  Smith.  Kidney 
explored  and  incised  to  depth  of 
^  inch.  Calculus  removed  from 
pelvis,  and  drainage  tube  in- 
serted. Stone  weighed  only  20 
grains ;  |-  of  an  inch  long,  £  inch 
broad,  composed  of  ammonio- 
magnesian  phosphate 

F.,  aged  44.  Large  oval  tumour  in 
abdomen,  extending  into  right 
iliac  fossa  and  nearly  to  umbili- 
cus. Colon  traced  over  its  an- 
terior aspect.  Much  pain  in 
right  side,  extending  down 
thigh.  Blood  and  latterly  pus  in 
urine.    Emaciation  and  hectic. 

Incision  as  for  colotomy  ;  cavity  of 
kidney  laid  open  and  much  con- 
crete pus  removed.  Branched 
calculus  removed  after  portions 
had  been  broken  from  it  with 
bone  forceps.  Stone  weighed  1| 
ounce,  composed  of  lithates  coated 
with  phosphates 

F.,  aged  43.  Urine  turbid  and 
purulent.  Tumour  in  right  renal 
region,  which  was  punctured, 
and  8  ounces  of  pus  withdrawn. 
Three  weeks  after,  incision  made 
in  right  loin  as  for  colotomy  ; 
cyst  exposed,  opened  and  a  large 
branched  calculus  felt,  the  greater 
part  of  which  was  removed  in 
pieces  with  difficulty — a  deeply- 
placed  fragment  was  left  behind. 
Patient  never  fairly  rallied  from 
the  operation,  and  died  three 
days  afterwards.  No  %>  ~>st-mor- 
tem.  Stone  which  was  removed 
weighed  nearly  2  ounces,  and 
consisted  almost  entirely  of  phos- 
phate of  lime 

F.,  aged  40.  Had  symptoms  of 
stone  in  kidney  and  abscess, 
pointing  in  left  loin.  This  in- 
cised with  relief,  small  fistula  re- 
maining. 

About  ten  months  afterwards 
oblique  incision  made  in  loin, 
guided  by  the  fistula,  and  stone 
extracted  from  pelvis  of  left  kid- 
ney.   Stone  measured  li  inch  by 


Sank  after  ope- 
ration, and 
died  on  third 
day 


Died  three  days 
after  opera- 
tion 


Made  a  good  re- 
covery 
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5.  Mr.  Teale.  (Re- 
ferred to  in  Mr. 
W  h  e  e  1  h  o  u  s  e  's 
Address  in  Sur- 
gery, '  Brit.  Med. 
Assoc'  1878,  p. 
45 

6.  Mr.  Morris.  Ope- 
ration, February 
11,  1880.  (Re- 
port of  Clinical 
Society,' Lancet, 
October  30, 1880  i 


Dr.  Whip  ham 
and  Mr.  War- 
rington Haward. 
Operation,  May 
19,  1881.  ('  Cli- 
nical Transac- 
tions,' to],  xv.  p. 
117) 


8.  Mr.  Marcus 
Beck.  Operation, 
August  16,  1881. 
('Clinical  Soc. 
Trans.'  vol.  xv. 
p.  103) 


Attempt  to  remove  stone  from  the 
kidney  by  incision  through  the 
ioin,  but  none  found  at  the  time 
of  operation.  After  death  stone 
found  impacted  in  the  upper  part 
of  the  ureter 

F.,  aged  19.  For  eight  years  pain 
in  right  side  with  feeling  of  sick- 
ness or  vomiting.  Repeated  at- 
tacks of  hsematuria.  No  pus  in 
urine.  Lumbar  tenderness,  but 
no  swelling 

Right  kidney  exposed  through 
oblique  lumbar  incision,  renal 
substance  incised,  and  mulberry 
calculus  extracted,  weighing  31 
grains 


A  married  woman,  aged  23.  Seven 
years  previously  had  passed,  by 
the  urethra,  a  rough  calculus  as 
large  as  a  date- stone.  Later  much 
pain  in  left  loin  increased  in 
paroxysms.  Pus,  and  sometimes 
blood,  in  urine.  Tumour  felt  in 
left  renal  region,  which,  under 
chloroform,  was  ascertained  to 
extend  about  four  inches  down- 
wards from  the  lower  ribs  and 
about  as  far  from  the  outer  bor- 
der of  the  loin  towards  the  me- 
dian line.  Incision  made  as  for 
lumbar  colotomy,  dilated  kidney 
exposed  and  opened,  with  eva- 
cuation of  2  ounces  of  purulent 
fluid,  and  removal  of  calculus 
from  lower  part  of  cavity.  Drain- 
age-tube left  in  wound.  Gradual 
recovery ;  a  small  sinus  which 
remained  ultimately  healed,  and 
in  January  1882  patient  was  seen 
in  perfect  health 

Male,  aged  19.  Subject  to  pains  in 
back  since  age  of  7.  Two  years 
before  operation  occasional  hse- 
maturia ;  increased  pain,  affecting 
left  loin,  testicle,  and  buttock, 
made  worse  by  movement,  and 
occurring  in  paroxysms.  Fre- 
quency of  micturition.  Slight 
fulness  felt  in  left  loin.  Urine 
free  from  albumen ;  alkaline ; 
contained  only  trace  of  pus.  Kid- 
ney exposed  by  lumbar  incision, 


Died  a  few 
weeks  after- 
wards 


Made  a  good  re- 
covery, sinus 
left  in  loin, 
which  did  not 
communicate 
with  kidney, 
but  dis- 
charged a  tri- 
fling amount 
of  pus  at  in- 
tervals. Pa- 
tient able  to 
work  hard  as 
a  servant 

Cured 


Cured 
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9.  Mr.  Butlin. 
Operation,  Octo- 
ber 25,  1881. 
('  Clinical  Soc. 
Trans.'  vol.  xv 
p.  113) 


10.  Dr.  Whipham 
and  Mr.  War- 
rington Haward. 
Operation,  Nov. 
3,  1881.  ('Cli- 
nical Soc.  Trans.' 
vol.  xv.  p.  123) 


Case 


explored  with  a  needle,  and  stone 
felt.  Kidney  opened  and  stone 
removed,  which  was  found  to 
weigh  26  grains,  and  to  be  com- 
posed of  uric  acid  and  phos- 
phates. Wound  was  healed  by 
35th  day,  and  patient  convales- 
cent. Irritability  of  bladder 
ceased  after  removal  of  stone. 
Small  quantity  of  pus  still  found 
in  urine.    Resumed  work 

Male,  aged  20.  Severe  '  neuralgic  ' 
pain  and  retraction  of  right 
testis:  some  pain  in  lumbar  re- 
gion ;  urine  contained  oxalate  of 
lime  crystals,  and  trace  of  albu- 
men. Kidney  exposed  by  ver- 
tical incision  along  the  border  of 
the  erector  spinse,  and  a  soft  spot 
felt,  in  which  was  a  hard  body. 
This,  which  proved  to  be  a  stone, 
was  exposed  and  removed.  It 
was  of  oxalate  of  lime,  and 
weighed  60  grains.  The  neu- 
ralgia of  the  testis  ceased,  but 
pus  appeared  in  the  urine  after 
the  operation,  though  there  had 
been  none  before.  This  even- 
tually ceased,  and  the  patient 
perfectly  recovered 

Laundress,  aged  56.  Pain  with 
micturition ;  frequent  passing  of 
gravel,  and  occasional  hema- 
turia. Pain  in  left  flank  and 
groin,  increased  by  movement. 
Urine  alkaline;  passed  in  small 
quantities;  specific  gravity  1.006 ; 
contained  pus,  with  crystals  of 
uric  acid  and  of  the  phosphates. 
Muscular  resistance  and  fulness 
in  left  loin,  but  no  distinct  tu- 
mour felt;  in  right  loin  much 
fulness,  pain  on  pressure,  but  no 
distinct  fluctuation.  In  front  of 
abdomen  universal  tenderness. 
October  6  incision  made  in  centre 
of  left  lumbar  swelling,  cavity  of 
kidney  opened,  but  no  stone  felt. 
Much  pain  about  wound,  and  dis- 
charge from  it.  On  November  23 
wound  enlarged  and  further  ex- 
plored ;  no  stone  found.  Patient 
never  rallied,  but  sank  on  the 
following  day.  Post-mortem — 
Left  kidney  dilated ;  pelvis  opened 
into  suppurating  cavity  behind 
it,  into  which  incision  had  been 


Result 


Cured 


Sa  nk 
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11.  Dr.  Barclen- 
heuer,  Cologne. 
('Medical  Be- 
cord,'  Feb.  15. 
1883,  p.  40 


12.  Mr.  Bennett 
May,  Birming- 
ham. Operation, 
October  20, 
1882.  Clinical 
Society,  Febru- 
ary 9,  1883 


13.  Mr.  Berkeley 
Hill.  Operation, 
March  21,  1883. 
Private  infor- 
mation 


made.  Two  or  three  small  pieces 
of  calculus,  like  pins'  heads,  had 
formed  in  calyces.  Large  branch- 
ing  calculus   in   right  kidney, 
which  almost  blocked  ureter 
Man,  aged  27.    Portion  of  elastic 
catheter  broken  into  bladder — 
consequent  cystitis  with  abscess 
in  left  iliac  fossa,  which  presum- 
ably became  connected  with  the 
pelvis  of  the  left  kidney.  Five 
weeks  later  rigor  and  suppression 
of  urine  occurred.     A  catheter 
brought  from  the  bladder  only 
mucus  and  a  small  calculus.  Ob- 
struction   of  the  right  kidney 
by  calculus  diagnosed.  Incision 
made  from  the  eleventh  rib  to  the 
crest  of  the  ilium.    Stone  felt  in 
the  hilum.     Pelvis  exposed  at 
bottom  of  wound,  and  stone  as 
large  as   a  bean,  with  several 
smaller   pieces,   ultimately  re- 
moved through  an  incision  in  the 
commencement    of  the  ureter. 
Urine  afterwards  passed  entirely 
through  wound.   Four  days  later 
ureter  cut  and  upper  end  fixed  in 
wound,  through  which  urine  was 
permanently  discharged.  At  date 
of  report  wound  uniting,  and  pa- 
tient recovering,  though  feeble 
Coal  miner,  aged  34.  Symptoms 
since   sixteen,  hematuria,  ropy 
discharge,  pain  in  loin  increased 
by  exertion.    Occasional  attacks 
of  renal  colic,  small  stone  passed. 
Incision  from  the  loin,  stone  nol 
felt  with  finger,  but  by  acupunc- 
ture.    Kidney,  apparently  heal- 
thy, incised  vertically  and  stone 
extracted  which  was   3  inches 
long,    and    weighed    1  ounce. 
Chiefly  phosphatic.  Much  bleed- 
ing, pain  and  shock.  Subsequent 
slight  pleurisy 
Female,  aged  26.  For  several  years 
attacks  of  pain  in  right  hypo- 
chonclrium  and  vomiting.  Fluc- 
tuating swelling  in  loin,  from 
which  i\  ounces  of  pus  removed 
by  aspiration,    Cavity  of  kidney 
evacuated  by  lumbar  incision  and 
stone  taken  out,  apparently  con- 
sisting of  oxalate  of  lime.  Ii 
weighed  64  grains  and  measured 
Itj  inches   in    length.  Urine 


Permanent  dis- 
charge of 
urine  through 
the  wound  m 
loin.  Reco- 
very incom- 
plete at  date 
of  report 


Wound  per- 
fectly healed 
and  recovery 
complete 


Patient  in  per- 
fect health  9 
weeks  after 
operation, 
except  that 
urine  still 
contained  pus 
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Operator  and  Reference 

Case 

Result 

ceased  to  escape  by  wound  16 
days   after   operation.  Wound 
closed  in  31  days.  Coexistent 
urethritis  and  vaginitis 

'Renal  Lithotrity . 

14.  Peters.  1880. 
'  Berliner  Medic. 
Wochenschrift.' 
(Referred  to  by 
Mr.  Barker,  Cli- 
nical Soc.  '  Lan- 
cet,' October  30, 
1880) 

Symptoms  of  renal  calculus  were 
verified  by  the  passage  of  trocar 
and  canula,  and  the  striking  of 
a  stone  in  the  kidney.  Canula 
left  in  for  some  time,  after  which 
wound  dilated  by  tents,  until  the 
sinus  was  large  enough  to  admit 
the  finger.  Lithotrite  passed, 
stone  crushed  and  removed. 
Sinus  afterwards  healed1 

Cured 

Table  II. 

Cases  of  attempted  Renal  Lithotomy  in  which  no  8to?ie  was 

found. 


Operator  and  Reference 


1.  Mr.  Durham. 
Guy's  Hospital, 
February  3, 1870. 
('  Med.  Times,' 
Feb.  12,  1870) 


Professor  Moses 
Gunn.  Chicago, 
April  16,  1870. 
('  New  York 
Medical  Journ.' 
1873,  vol.  xvii. 
p.  47) 


F.,  aged  41.  Incision  along  the 
edge  of  the  erector  spina?,  from 
the  pelvis  to  the  eleventh  rib, 
hilum  of  the  kidney  reached  with 
little  difficulty,  but  no  stone 
found.  Pelvis  and  ureter  exa- 
mined on  the  outside,  but  not 
opened.  All  appeared  perfectly 
healthy.  Recovered  from  opera- 
tion, but  not  relieved  of  pain, 
hamiaturia,  and  other  symptoms 
from  which  she  had  suffered. 
[For  conclusion  of  case  see  Table 
IV.,  Case  1] 

Man,  'who  for  five  months  had  suf- 
fered from  symptoms  which  indi- 
cated the  probable  presence  of  a 
renal  calculus.'  Kidney  exposed 
from  behind ;  pelvis  and  com- 
mencement of  ureter  examined, 
but  no  stone  found.  Organ  seemed 
shrunken  and  soft,  but  was  not 
interfered  with.  Recovered  from 


Result 


Recovered  from 
the  first  ope- 
ration 


Recovered 


See  also  Cases  5  and  6  in  Table  III. 
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3.  Mr.  Bryant. 
1 S70.  ('  Lancet,' 
July,  1870,  p.  13; 
also  August  27, 
1870,  p.  292) 


4.  Mr.  Bryant. 
1878.  (Private 
letter)  1 


5.  Mr.  Golding 
Bird.  (Discus- 
sion at  Clinical 


Case 


Result 


the  operation ;  nausea,  which 
had  beea.  nearly  continuous,  was 
relieved,  and  pain  disappeared. 
These  symptoms  returned  six 
weeks  afterwards 

Fulness  perceptible  to  hand  and  eye 
in  left  loin;  pain  down  spermatic 
cord.  Pus  in  urine.  Diagnosis 
of  renal  cyst  containing  pus. 
Stone  to  he  removed  if  found. 
Oblique  incision  in  loin  like  that 
for  colotomy.  Kidney  fairly  ex- 
p  Dsed ;  curved  trocar  passed 
through  its  cortex,  and  flow  of 
pus  ensued.  Pelvis  explored  in- 
ternally, but  no  stone  found. 
After  death  kidney  found  to  be 
the  seat  of  tuberculous  excava- 
tion ;  no  stone  present  Incision, 
which  had  entered  back  of  pelvis, 
was  healing 

Lady,  aged  56.  Passed  a  stone  six 
years  before,  after  an  attack  of 
renal  colic  on  the  right  side.  Pain 
relieved  but  not  removed;  con- 
tinued of  a  dull  aching  character. 
Pus  in  urine.  Eight  lumbar  re- 
gion incised  down  to  kidney,  and 
10  ounces  of  pus  evacuated.  Kid- 
ney found  'honey-combed,'  but 
no  stone  discovered.  Operation 
gave  relief  at  once  ;  pus  disap- 
peared from  urine.  For  a  time 
urine  passed  through  wound, 
which  was  washed  out  daily 
with  iodine  water.  In  two 
months  lumbar  opening  closed, 
and  patient  well 

Intense  'renal  neuralgia'  on  the 
left  side,  in  a  boy,  from  whose 
urethra   an   impacted  calculus 


Died  on  twenty- 
fifth  day  after 
operation,  of 
acute  perito- 
nbis,  which 
supe  r  v  e  n  e  d 
upon  chronic 


Recovered 


Ret 


ed 


1  I  have  to  thank  Mr.  Bryant  for  giving  me  the  advantage  of  his  large 
experience,  both  published  and  unpublished.  In  his  well-known  work  on  sur- 
gery (edit.  3,  vol.  ii.  p.  57)  are  two  cases  in  which  he  cut  from  the  loin  into 
a  renal  swelling,  evacuating  in  one  instance  3  pints,  in  the  other  a  quart,  of 
pus.  In  the  latter  the  finger  was  easily  passed  into  the  dilated  pelvis  of  the 
kidney.  As  to  the  results  of  these  operations,  one  patient  1  made  a  good  reco- 
very,' the  other  received  '  marked  benefit.'  I  have  been  informed  by  Mr . 
Haffenden,  under  whose  care  one  of  these  patients  now  is  (April,  1881),  that 
she  has  a  permanent  fistula  as  the  result  of  the  operation,  through  which  what 
appears  to  be  all  the  urine  of  one  kidney  makes  its  exit.  I  have  not  included 
these  cases  in  the  table,  as  the  object  in  view  appears  rather  to  have  been  the 
release  of  imprisoned  matter  than  the  removal  of  stone. 
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Society.  'Lancet,' 
October30,1880) 


Dr.  Baxter  and 
Mr.  Morant 
Baker.  ('  Trans. 
Med.  Congress,' 
vol.  ii.  p.  262. 
Dec.  7,  1880) 


7.  Mr.  Morant 
Baker.  ('  Trans. 
Med.  Congress,' 
vol.  ii.  p.  264. 
May  15,  1881) 


Mr.  Clement 
Lucas.  (Private 
letter,  1881) 


Case 


had  been  removed;  also  pain  in 
bladder.  Kidney  cut  down 
and  explored,  back  and  front, 
but  no  stone  found.  Temporary 
relief,  then  pain  returned.  After- 
wards Mr.  Durham  cut  into 
bladder,  but  no  stone  found 

Girl,  7  years  of  age,  Attack  of 
hematuria  eighteen  months  be- 
fore admission  ;  another  subse- 
quently. Urine  became  puru- 
lent. Swelling  in  region  of  right 
kidney  ;  much  hectic.  Incision 
made  as  for  lumbar  colotomy  ;  no 
stone  found.  Drainage-tube  in- 
serted; pus  in  urine  and  hectic 
continued.  (See  Table IV. Case 5.) 

Boy,  aged  16  years.  Frequent  at- 
tacks of  pain  in  left  renal  region 
for  four  years  before  admission. 
Fluctuating  tense  swelling,  evi- 
dent during  attack  of  pain,  in 
left  renal  region ;  subsiding 
afterwards,  with  discharge  of  pus 
with  the  urine.  Incision  as  for 
lumbar  colotomy  ;  dilated  kid- 
ney exposed  and  incised,  but  no 
stone  found.  Patient  recovered 
from  operation  with  permanent 
fistula,  in  which  a  drainage-tube 
was  inserted 

Man,  aged  48,  who  for  two  years 
had  had  hsematuria,  and  passed 
pelvic  clots.  Kidney  exposed  by 
an  incision  parallel  to  last  rib, 
and  felt  all  over  without  dis- 
covery of  stone.  The  kidney 
does  not  appear  to  have  been 
opened.  The  wound  readily 
healed,  and  the  patient  left  his 
bed  in  a  fortnight 


Result 


Survived  opera- 
tion, but  re- 
ceived no 
benefit 


Recovered  from 
the  operation 


Recovered  from 
the  operation 
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Removal  of  Kidney  for  Stone,  either  as  Sequel  to  Lithotomy 
or  independently.    Stone  present. 


Operator  and  Reference 


Case 


Result 


Simon  (Heidel- 
berg)Aug.8.1871. 
Barker  (Oledico- 
Chir.  Trans.'  vol. 
lxiii.  p.  210) 

Muller  (Olden- 
burg) February 
18,  1878.  Barker 
('  Medico  -  Chir. 
Trans.'  vol.  Ixiv. 
p.  272 


3.  Czerny  (Heidel- 
berg). March  15. 
1880.  Barker. 
('  Medico  -  Chir. 
Trans.'  vol.  Ixiv. 
p.  278) 


4.  Barker  (London). 
July  5,  1880. 
('  Medico  -  Chir. 
Trans.'  vol.  Ixiv. 
p.  278) 


5.  Barker  (Lon- 
don). October  r, 
1880.  (-Med.- 
Chir.  Trans.,' 
vol.  Ixiv.  p.  278. 
'  Lancet,'  Oct. 
30,  1880) 


5.  Barwell  (Lon- 
don).    May  5. 


I  F.,  aged  30.  Symptoms  of  calcu- 
lous pyelitis  for  twelve  years. 
Kidney  extracted  by  lumbar  in- 
cision. Vomiting  and  abdominal 
pain  afterwards.  Kidney  small, 
fibrous  ;  contained  calculus 
M.,  aged  21.  Symptoms  of  calcu- 
lous pyelitis  for  three  or  four 
years.  Renal  abscess  opened  in 
September,  1877,  and  drained. 
Nephrectomy  by  lumbar  incision, 
when  fistula  closed.  Perine- 
phritic  abscess  afterwards,  which 
had  to  be  drained  into  rectum. 
Kidney  dilated  into  sac  with  ad- 
herent calculi 
M.,  aged  23.  Pain  and  hsematuria 
from  childhood.  Pain  increased 
by  exercise,  which  latterly  be- 
came impossible.  Nephrectomy 
by  lumbar  incision  ;  which  had 
healed  in  fourteen  days.  Small 
calculus  in  slightly  dilated,  but 
otherwise  healthy,  kidney 
F.,  32  years.  Renal  pain  since 
childhood  ;  swelling  noticed  one 
month.  Pyonephrosis  diagnosed, 
and  attributed  to  calculus.  Ne- 
phrectomy by  lumbar  incision. 
Kidney  vascular  and  dilated. 
Small  calculus  in  mouth  of  ureter 
,  F.,  aged  38  years.  Anaemic.  Pain 
fifteen  months.  Pyelitis.  Swell- 
ing twelve  months.  Diagnosis 
between  stone  and  tubercle,  de- 
termined by  striking  stone  with 
needle  passed  through  loin.  Kid- 
ney exposed  by  lumbar  incision, 
and  opened.  Large  branched 
stone  found,  but  only  a  portion 
extracted.  Kidney  then  enu- 
cleated and  tied,  after  which  it 
was  found  that  stone  could  be 
extracted.  Kidney  sacculated. 
Colon  torn  in  course  of  opera- 
tion 

i  M.,  aged  18  years.    Swelling  in 
loin,   which    broke    and  dis- 


Died  on  thirty- 
first  day  of 
pyaemia 


Recovery  com- 
plete after 
16  months  ■ 


Recovered 


Death  from 
shock  in  four 
hours 


Died  of  shoi'k  in 
twelve  hours 


Recovered. 
Sinus  left, 
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Operator  and  Reference 


1881.  Trans. 
Med.  Congress,' 
vol.  ii.  p.  275) 


Case 


7.  Dr.  Barlow  an< 
Mr.  Godlee 
('Clin.  Trans.,' 
vol.  xv.  p.  134. 
July  15,  1881) 


Rosenbach. 
July,  24,  1881. 
'  Berliner  Klini- 
sche  Wochen- 
schrift,'  January 
30,  1882 


9.  Dr.  Williston 
Wright,  (New 
York),  October 
14,  1882.  'New- 
York  Medical 
Journal,'  Febru- 
ary 17,  1883 


charged.  Urine  contained  muco- 
purulent matter,  and  afterwards 
much  pus.  On  October  18,  1880, 
incision  as  for  lumbar  colotomy  ; 
6  ounces  of  pus  discharged , 
sinus  left,  at  bottom  of  which 
stone  was  ultimately  felt.  May 
5,  1881  :  Another  lumbar  inci- 
sion outside  sinus  ;  stone  found 
to  be  deeply  imbedded ;  broke 
and  could  not  be  removed.  Kid- 
ney therefore  ligatured  and  re- 
moved. Many  fragments  of  stone 
came  away  during  operation  and 
afterwards 

Married  woman,  aged  57-  Passed 
stone  twenty-six  years  before. 
For  three  months  pains  in  back. 
Urine  thick,  milky,  and  frequent. 
Tumour  felt  in  right  side  from 
ribs  to  within  finger's  breadth  of 
crest  of  ilium,  at  lower  part  of 
which  was  projection,  which  was 
thought  to  be  calculus.  Much 
pus  in  urine.  Legs  cedematous  at 
times.  Stone  felt  with  needle 
introduced  through  loin.  Kidney 
removed  by  incision  in  medium 
line  of  abdomen.  Operation  pro- 
tracted. The  kidney,  which  had 
been  removed,  contained  several 
calculi  of  uric  acid  ;  it  was  almost 
entirely  disorganised.  Other  kid- 
ney healthy 

Male,  aged  43.  Frequent  attacks 
of  hsematuria  since  age  of  18. 
Passed  many  stones  of  size  of 
lentils.  Swelling  in  loin  which 
was  punctured,  and  pulpy  and 
chalky  matter  let  out.  Heema- 
turia  recurred  after  puncture. 
Some  months  afterwar  is  kidney 
removed  by  lumbar  opening. 
Found  to  contain  matter  and 
many  concretions  of  phosphate 
of  ammonia  and  magnesia,  the 
largest  of  which  were  of  the  size 
of  cherries 

Married  woman,  aged  34.  For  9 
years,  pain  in  right  loin.  For  4 
years  urine  ammoniacal  and 
contained  pus  and  blood.  Pro- 
cidentia of  uterus  and  bladder 
of  long  standing,  consequent  upon 
labour.  Tumour  as  large  as  fist 
felt  in  right  loin,  at  inner  margin 
of  which  was  nodulated  lump  as 


thro  u g  h 
which  little 
urine  came 


Sank  twenty- 
four  hours 
afterwards 


Perfectly  re- 
covered by 
November 
12, 1881 


Recovered  from 
the  opera- 
tion. Re- 
mained in 
weak  health 
with  much 
discharge  of 
pus  with 
urine. 
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large  as  walnut,  thought  to  he  j 
stone.     Kidney  removed  by  in- 
cision along  edge  of  rectus  muscle. 
Left  kidney  felt  through  wound 
in  normal  position.    Right  kid- 
ney pyelitic,  contained  phosphatic 
stone  weighing  13o  grains.  Ob- 
struction of  bowels  after  opera- 
tion.     "Wound     reopened  and 
abscess    found  near   stump  of 
divided  vessels  which  pressed  on 
ascending  colon.    Three  ounces 
of  pus  discharged  and  obstruc- 
tion relieved.    Abscess  thought 
afterwards    to    discharge  into 
bladder. 

Table  IV. 

Removal  of  Kidney  for  Stone,  either  as  sequel  to  attempted 
Lithotomy,  or  independently.    No  Stone  Present, 

Operator  and  Reference 

1 

Case 

Result 

1.  Durham  (Lon- 
don). May,  1872. 
('New  YorkMed. 
Journ.'  vol.xiv.p. 
485.  1872.  'Brit, 
Med.  Journ.' 
May,  1872.^1  See 
Case  1,  Table  II. 

2.  Peters  (New 
York),  May  16, 
1872.  ('New York 
Med.  Journ.'  vol. 
xvi.  p.  473.  1872) 

F.,  aged  43.    Reported  as  case  of 
attempted  lithotomy  in  Table  II. 
Two  years  after  this  operation, 
patient  not  having  been  relieved 
of  pain,  hematuria,  and  other 
symptoms,  right  kidney  removed 
by  lumbar  incision,  and  found  to 
be  healthy.    Details  wanting 

M.,  aged  36.    Symptoms  for  nine- 
teen months.   Frequency  of  mic- 
turition ;  pains  in  bladder  and 
rij,ht  renal  region ;  much  pus ; 
and  occasional  streak  of  blood  in 
urine.    Swelling  of  right  testicle 
and   spermatic   cord.  Enlarge- 
ment in  position  of  right  kidney  ; 
aspirator  withdrew  3  ounces  of 
pus;  supposed  fragments  of  stone 
in  eye  of  trocar.    Incision  from 
lower  border  of  twelfth  rib  to 
crest  of  ilium.    Kidney  found  to 
contain  pus  ;  no  stone  discovered. 
Thought  to  be  useless  and  to 
have  been  damaged  in  operation 
—  therefore  removed.    Found  to 
be  extensively  tuberculous,  as  also 

Died    a  week 
afterwards 

Sank  sixty-five 
hours  after- 
wards 

Chap.  XIV. 


OPERATIVE  TREATMENT. 


995 


Operator  and  Reference 


Case 


Dummreiclier 
(Vienna^  Aug. 
6,  1877.  (Barker, 
'Med.  -  Chir. 
Trans.'  vol.  lxvi. 
p.  272) 


Stockwell 
(Bath).  June  2, 
1880.  (Barker, 
'Med.  -  Chir. 
Trans.'  vol.  lxiv. 
p.  280) 


5.  Morant  Baker 
(London).  Fel>. 
22,1881.  ('Trans. 
Med.  Congress,' 
vol.  ii.  p.  2612. 
See  Case  7, Table 
II.) 


6.  Howard  Marsh 
(London).  Dee. 
1881.  ('  Clin 
Trans.,'  vol.  xv. 
p.  140) 


7.  J.  Adams  (Lon- 
don). March. 
1882.  (Private 


were  right  ureter,  seminal  vesi- 
cle, and  epididymis 
M.,  aged  33.    Weak  and  anaemic. 
Symptoms  from  childhood,  worse 
for  ten  years.    Pyelitis  supposed 
to  be  of  calculous  origin  ;  with 
perinephritic  abscess  on  left  side. 
Nephrectomy  by  lumbar  incision 
Pleura  wounded  in  course  of  ope- 
ration.    Kidney   vascular  and 
dilated  ;  imbedded  in  dense  in- 
flammatory tissue.    No  stone 
M.,  aged  54.  Passed  calculi  twenty- 
six  years  before.    Healthy  until 
fourteen  years  before.  Symptoms 
of   calculous   pyelitis.  Lumbar 
incision.    Kidney  difficult  to  re- 
move  in  consequence  of  dense 
mass  of  adherent  tissue  by  which 
it  was  surrounded.    Severe  hae- 
morrhage from  renal  veins.  Kid- 
ney enlarged  and  sacculated 
F.,    aged    7   years.      Attack  of 
hsematuria  eighteen  months  be- 
fore admission  ;   another  subse- 
quently. Urine  became  purulent. 
•    Swelling  in  region  of  right  kid- 
ney.  Much  hectic.   December  7, 
1880,  incision  as  for  lumbar  colo- 
tomy.     No   stone   found.  On 
February    22    kidney  removed 
through  place  of  former  incision. 
Kidney   scrofulous.    Much  im 
provement;  but  in  July,  1881, 
urine  still  contained  pus 
M.,  aged  58.    Pain  in  right  loin 
three   years   before  admission. 
Urine  then  purulent,  foetid,  and 
passed  with  frequency.  Urine 
sometimes    nearly   clear;  dis- 
charge reappearing  with  rigors 
and  paroxysm  of  pain  from  loin 
to    testis.     Pyelitis  diagnosed; 
probably   of    calculous  origin, 
Kidney  exposed  by  lumbar  inci- 
sion, and  much  pus  let  out.  No 
stone  found.   Removal  of  kidney 
attempted,   but   only  partially 
accomplished.      Right  kidney 
found  to  be  sacculated  in  conse- 
quence of  stricture  of  ureter  of 
uncertain  origin,  and  surrounded 
by  adhesions.    Opposite  kidney 
natural 

M.,  aged  30.  Hsematuria  for  two 
years  ;  latterly  constant  and  pro- 
fuse.    Clots  expelled  with  diffi- 


Died  on  second 
day 


Died  in  ten 
hours  from 
haemorrhage 


Much  improve- 
ment 


Died  with  sup- 
pression of 
urine  thirty 
hours  after- 
wards 


Recovered  from 
immediate 
effects,  but 
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culty.  Constant  pain  in  right 
loin ;  no  increase  of  lumbar  dul- 
ness.  Phosphates,  blood,  and 
epithelium  ;  but  no  casts  in  urine. 
Marked  anaemia.  Incision  in 
loin ;  no  stone  found.  Kidney 
then  excised — it  proved  to  be  the 
seat  of  a  malignant  growth 

died  in  two 
months  from 
secondary 
growths 

ABSTRACT  OF  TABLES. 

Number  of  persons  operated  upon  for  stone  in  kidney  .  .  35 

Stone  present  in        .       .       ..       .       .       .       .  .22 

Stone  not  present  in  .       .       .       .       .       .       .  .13 


State  of  Kidney  in  13  Cases  in  which  Stone  was  not  found. 

Tuberculous,  or  scrofulous  .  .  .  .3 
Seat  of  malignant  growth       .  .  .1 

Dilated  or  sacculated  from  pyelitis  of  uncer- 
tain cause   .......  5 

Healthy  1 

Not  ascertained  3 

13 


Tables  I.  and  II. 


Renal  Lithotomy  and  Lithotrity. 


Stone  Present 

No  Stone  Present 

Cases 

Recov- 
ered 

Died 

Cases 

Recov- 
ered 

Died 

Renal  Lithotomy  performed, 
or  attempted,  without  ne- 
phrectomy 

Renal  Lithotrity  . 

13 
1 

8 
1 

5 

8 

7 

1 
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Tables  III.  and  IV. 


Nephrectomy  for  Stone. 


Stone  Present 

No  Stone  Present 

Cases 

Recov- 
ered 

Died 

Cases 

Recov- 
ered 

Died 

Lumbar  nephrectomy,  in  some 
cases  immediately  preceded 
by  attempted  lithotomy 

Abdominal  nephrectomy 

71 

2 

4 
1 

3 
I 

r 

2 

5 

Particulars  of  22  Operations  for  Stone  existing  in  the  Kidney,  referred  to  in 
Tables  I.  and  III. 


Operation 

Number 
of  cases 

Recov- 
ered 

Died 

Stone  removed  by  lumbar  incision,  without  previous 

9 

6 

3 

Stone  removed  by  lumbar  incision,  sinus  previously 

existing      .       .       .       .       .       .  . 

Lumbar  incision,  but  stone,  which  was  in  ureter, 

1 

1 

1 

1 

Lumbar  incision.    No  stone  found  at  operation, 

though  minute  calculi  existed.    Large  stone  on 

opposite  side  ....... 

Lithotrity  through  puncture  in  loin 

1 

1 

1 

1 

Lumbar  nephrectomy,  in  many  cases  succeeding 
upon  attempted  lithotomy  .       .  . 

Nephrectomy  through  abdomen  without  incision  in 
loin   .  ....... 

7 
2 

4 
1 

3 
1 

22 

13 

9 

I  have  annexed  in  a  condensed  form  the  particulars  Analysis 
of  thirty-five  cases  in  which  operations  have  in  recent  oftakks. 
times  been  performed  for  stone  in  the  kidney,  omitting 
several  of  which  the  result  is  uncertain  or  not  fully  stated  ; 
the  catalogue,  even  if  not  complete,  may  fairly  represent 
present  experience.  First,  as  to  the  existence  of  the  dis- 
ease which  it  was  designed  to  remove,  it  appears  that  in 
thirteen  of  these  cases  no  stone  was  found,  a  proportion  of 
erroneous  diagnosis  which  is  certain  to  diminish  now  that 

1  One  of  these  cases  is  also  counted  in  Table  I.,  as  lithotomy  had  been 
attempted  at  an  earlier  date. 

2  Two  of  these  cases  are  also  counted  in  Table  II.,  as  lithotomy  had  been 
attempted  at  an  earlier  date. 

3  T 
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attention  is  called  to  this  subject.  It  can  scarcely  be  ac- 
cepted as  a  persistent  rule  that  in  a  third  of  the  instances 
in  which  a  renal  stone  is  confidently  diagnosed,  no  such 
concretion  exists.  Did  the  difficulty  of  diagnosis  amount 
to  this,  the  feasibility  of  any  operation  for  its  removal  with 
or  without  the  kidney  would  scarcely  need  further  dis- 
cussion. But,  as  in  many  novel  enterprises,  the  early 
adventurers  fell  into  errors,  which  may  serve  as  warnings 
against  their  repetition.  The  incision  into  and  the  re- 
moval of  the  healthy  kidney  presents  itself  in  this  light. 
With  such  facts  before  us  as  the  tables  present,  we  may 
at  least  insist  that  no  operation  for  the  relief  of  renal 
calculus  be  undertaken  on  the  evidence  of  pain  or 
general  symptoms,  unless  corroborated  by  the  discharge 
of  blood  or  pus,  or  at  least,  as  in  Mr.  Butlin's  case,  of 
crystals  and  albumen.  The  doubt  likely  to  occur  in 
future,  is  not  between  disease  and  no  disease,  but  between 
stone  and  tubercle.  The  distinctions  have  been  detailed 
elsewhere  (pp.  807,  926).  With  tubercle  there  is  usually 
a  characteristic  look,  family  history  and  temperature,  and 
often  disease  possibly  incipient  in  the  lungs.  The  pain 
is  not  acute,  nor  does  it  widely  extend,  nor  is  it  aggra- 
vated by  movement  or  in  paroxysms.  Hematuria  is  the 
exception,  cystitis  the  rule.  With  stone,  these  state- 
ments may  be  reversed.  By  way  of  ensuring  the  diagnosis, 
a  calculus  has  been  struck  with  a  needle  inserted  behind; 
this  could  scarcely  be  reckoned  upon  unless,  as  in  a  case 
in  which  Mr.  Barker  thus  detected  a  stone,  it  presented  a 
large  surface.  Manual  explorations  by  the  rectum  may 
sometimes  be  of  use,  and  an  instance  has  been  referred  to 
in  which  the  grating  of  stones  in  the  kidney  was  felt 
through  the  abdominal  wall.  It  has  been  supposed  that 
single  stones  could  be  detected  by  palpation  through  the 
integuments,  particularly  in  children  and  under  chloro- 
form, but  though  a  lump  may  be  thus  discovered  in  the 
renal  position,  its  nature  ma}'  be  doubtful.  A  stone 
diagnosed  by  this  means  has,  within  my  knowledge,  turned 
out  to  be  tubercle.    As  a  rule,  the  diagnosis  of  stones  in 
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the  kidney  rests  not  on  any  one  certain  indication,  but  on 
the  concurrence  of  a  number  each  of  which  and  all  to- 
gether may  be  mistaken.  A  somewhat  careful  balancing 
of  evidence  is  often  needed,  which  in  the  cases  before  us 
does  not  appear  always  to  have  found  place.  A  doubt  as 
to  the  existence  of  a  stone  must,  as  a  rule,  negative  any 
operation  for  it,  notwithstanding  that  it  is  clear  that  the 
kidney  can  be  cut  into  from  behind,  whether  tentatively 
or  otherwise,  without  great  danger,  supposing  that  nothing 
else  is  attempted. 

Putting  aside  all  operations  founded  upon  erroneous 
diagnosis,  and  considering  only  those  undertaken  for  the 
removal  of  existent  calculi,  we  have  the  following  re- 
sults : — 

The  kidney  has  been  opened  from  the  loin  for  the  Results  of 
purpose  of  removing  a  stone  from  it,  in  sixteen  cases,  in  lithotomy, 
fourteen  of  which  the  operation  was  limited  to  lithotomy 
or  lithotrity,  and  is  accordingly  detailed  in  Table  I. ;  in 
two  nephrectomy  was  executed  upon  the  failure  of  the  less 
formidable  procedure,  and  the  instances  therefore  referred 
to  in  Table  III.  Of  the  sixteen  operations,  eight  were 
immediately  successful ;  eight  unsuccessful ;  six  fatal. 
Of  the  unsuccessful  operations,  two  were,  as  stated, 
followed  by  nephrectomy,  once  with  a  favourable,  once 
with  a  fatal  issue.  In  one  of  the  cases  of  successful 
lithotomy  there  was  a  previous  sinus ;  in  seven,  none. 
One  instance  is  included  in  which  the  stone  was  crushed, 
and  then  removed  through  a  puncture  rather  than  an 
incision.  In  two  of  the  cases  counted  as  successful,  a 
sinus  was  left  at  date  of  the  report,  one  of  which  did  not 
communicate  with  the  kidney ;  in  the  rest  healing  was 
complete.  Among  the  unsuccessful  cases  was  one  in  which 
the  stone  was  not  on  the  side  of  the  operation,  one  in 
which  it  was  inaccessibly  placed  in  the  ureter. 

The  removal  of  the  kidney,  together  with  the  stone, 
presents  itself  as  a  much  more  dangerous  operation  than 
simple  extraction  of  the  stone,  and  probably  will  not  be 
resorted  to  but  upon  failure  of  the  smaller  project. 

3  t  2 
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The  causes  of  death  after  renal  lithotomy  are  not 
stated  in  every  fatal  case,  but  it  is  to  be  remarked  that 
extravasation  of  urine  finds  no  place  among  them.  Of 
four  cases  where  the  manner  of  death  is  stated  it  occurred 
from  sinking  in  three  instances  ;  from  pyaemia  in  one. 
Among  the  results  of  nephrectomy  for  existing  stone  we 
find  similar  dangers;  shock  or  sinking  in  three  cases; 
pysemia  in  one.  Peritonitis  presented  itself  as  a  cause  of 
death  in  one  instance,  in  which  a  tuberculous  kidney  was 
explored  for  stone,  but  did  not  occur  as  the  result  of 
any  operation  in  which  calculus  was  correctly  diagnosed. 
Suppression  of  urine  occurred  in  one  case  of  fatal  nephrec- 
tomy in  which  no  stone  was  found. 

Grave  as  the  recorded  results  are,  they  are  encouraging 
and  are  daily  becoming  more  so ;  we  owe  a  debt  of  grati- 
tude to  those  surgeons  whose  enterprise  has  placed  renal 
calculus  in  the  list  of  curable  diseases.  Mistakes  of  dia- 
gnosis can  scarcely  be  so  frequent  in  the  future  as  in  the 
past,  and  the  attempt  to  remove  bodily  a  kidney  from 
which  a  stone  could  not  be  extracted,  or  in  which  it  could 
not  be  found,  is  an  addition  to  the  mortality  which  may 
be  avoided.  It  appears  that  a  kidney  may  be  laid  open 
from  or  exposed  behind  without  special  danger,  and  with 
a  death  rate  represented,  so  long  as  no  evisceration  be 
attempted,  by  six  deaths  in  twenty-two  cases.  It  is  to  be 
expected  that  with  further  experience  the  operative  pro- 
cess will  improve,  and  to  be  hoped  that  in  future  surgical 
enterprise  may  be  more  successfully  guided  by  medical 
judgment. 

The  system  is  tolerant  of  renal  calculi  more  so  than 
of  vesical ;  with  pain  slight,  and  danger  remote  or  hypo- 
thetical, no  such  operation  as  in  question  can  be  justifiable. 
But  in  some  cases  the  pain  is  so  great  as  to  warrant  much 
risk  in  search  of  cure,  and  in  others  the  tendency  of 
the  disease  is  such  that,  should  an  operation  kill,  it  will 
only  anticipate  by  a  little  the  action  of  nature.  In  such 
circumstances  it  may  be  right  to  cut  for  stone  in  the 
kidney,  accepting  the  teaching  of  experience  mainly  in 
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two  respects — not  to  do  so  when  the  diagnosis  is  doubt- 
ful, and,  in  doing  it,  to  do  as  little  as  possible.  Another 
rule  which  may  be  laid  down,  is  not  to  cut  for  stone  if 
the  renal  discharge  intermits  and  accumulates,  since  this 
habit  would  indicate  obstruction  in  the  ureter,  a  con- 
dition which  no  operation  would  be  likely  to  remove.  A 
discouraging  consideration  is  the  possibility  that,  if  the 
stone  be  of  long  standing  and  presumably  phosphatic,  it 
may  be  of  such  a  size  or  branched  in  such  a  manner  as 
to  make  its  removal  during  life  clearly  impracticable. 

The  frequency  with  which  stone  affects  both  kidneys 
(about  one  case  in  five)  can  scarcely  be  held  to  militate 
against  the  operation.  The  danger  of  it  may  be  some- 
what more  if  there  be  any  obstruction  of  the  unconcerned 
kidney ;  but  in  this  case  there  is  the  greater  need  that 
the  risk  should  be  incurred,  since  it  is  an  attempt  to 
remove  a  condition  which  is  one  of  mortal,  though,  per- 
haps, not  immediate  peril. 


Solvent  Treatment  of  Renal  Stones. 

When  an  imperfect  and  much  drsaded  process  of  lithotomy  Early 
was  the  only  method  of  removing  stoDes  in  substance  from  the  ?*ttempt 
bladder,  lithonthryptics,  as  they  were  called,  were  sought  eagerly 
and  not  altogether  without  success,  though  the  composition  of 
uriuary  calculi  was  then  unknown,  and  the  search  was  guided 
solely  by  empirical  considerations.    Alkalies  were  early  used  for 
this  purpose.    Basil  Valentine  used  a  fixed  alkaline  salt  in 
calculous  disorders,  and  Sennertus  in  similar  circumstances  is 
said  to  have  employed  cream  of  tartar.    The  search  received  a 
later  direction  from  Joanna  Stephens.    Her  nostrums  for  the  Joanna 
solution  of  stone  having  become  notorious,  Parliament,  acting  by  Stephens 
the  advice  of  a  scientific  committee  who  put  her  remedy  to  the 
test  of  clinical  experiment,  bought  her  secret  in  the  year  1739 
for  5,000Z.,  and  made  it  public  as  follows  for  the  benefit  of  man- 
kind.1   "My  medicines  are  a  powder,  a  decoction,  and  pills. 

1  Extracted  by  Sir  Henry  Thompson  from  the  Gentleman's  Magazine, 
June,  1739,  vol.  ix.  p.  298. 
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The  powder  consists  of  eggshells  and  snails,  both  calcined.  The 
decoction  is  made  by  boiling  some  herbs  (together  with  a  ball 
which  consists  of  soap,  swine's  cresses  burnt  to  blackness,  and 
honey)  in  water.  The  pills  consist  of  snails  calcined,  wild 
carrot  seeds,  burdock  seeds,  ashen  keyes,  hips  and  hawes,  all 
burnt  to  blackness,  soap  and  honey."  The  powder  was  given  in 
drachm  doses ;  the  decoction  by  half-pints.  The  pills,  which 
were  purchased  by  quarts,  were  swallowed  at  the  rate  of  fifty  or 
sixty  a  day,  in  weight  about  two  ounces.1 

Calcined  eggshells  and  soap  had  been  long  esteemed  as 
lithonthryptics,  as  also  had  most  of  the  vegetable  ingredients  of 
her  charred  and  nauseous  mess.  The  essentials  of  the  mixture 
were  lime  and  soap,  or,  in  other  words,  lime  and  potash,  since  in 
considering  the  remote  action  of  the  soap  we  may  put  aside  the 
oil  and  have  regard  only  to  the  alkaline  bases,  which  with 
Alicanfc  or  Castile  soap  are  lime  and  potash.  Thus  a  powerful 
alkaline  remedy  was  given  in  large  doses  with  the  effect,  as  we 
learn  from  the  cases  published  by  Dr.  Parsons,  of  making  the 
urine  alkaline  and  keeping  it  so  for  months.  Mrs.  Stephens' 
alkalies  did  not  cure,  but  it  is  evident  from  the  published  cases 
that  they  often  much  alleviated,  and  even  when  they  apparently 
did  the  reverse  they  did  not  fail  to  encourage  the  patient  by 
engendering  phosphatic  sand  and  grit,  which  he  fondly  attributed 
to  disintegration  of  the  stone.  After  the  death  of  a  man  (Mr. 
Gardener)  whose  supposed  cure  had  helped  to  make  the  fame  of 
the  medicine  and  the  fortune  of  the  proprietor,  no  less  than  nine 
stones  were  found  in  his  bladder.  These  had  become  sacculated 
in  such  a  manner  as  to  elude  the  experienced  sound  of  Cheselden.2 

In  spite,  however,  of  this  solution,  rather  of  the  doubt  than 
the  stone,  soap,  lime  and  alkalies  continued  to  be  introduced  in 
all  shapes,  both  by  the  mouth  and  by  the  urethra,  in  calculous 
affections  of  every  kind.  There  is  still  to  be  seen  in  the  College 
of  Surgeons  a  large  saponaceons  mass,  which  had  accumulated 
in  the  bladder,  as  the  result  of  this  misdirection  of  a  valuable 
external  application.  Subsequently,  when,  owing  in  great  mea- 
sure to  the  researches  of  Wollaston,  the  nature  of  urinary  calculi 
began  to  be  understood,  alkalies  by  themselves  came  to  be  ex- 
Marcet.  tensively  used.  Dr.  Marcet,  in  the  year  1819,  pointed  out  that 
the  alkalies,  which  he  recommended  as  bicarbonates,  could  exert 

1  See  Parsons  on  Lithonthryptics.    London,  1754.    Case  of  Mr.  Gardener. 

2  Parsons,  loc.  cit.,  p.  236. 
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a  solvent  action  only  upon  lithic  acid,  while  phosphatic  concre- 
tions might  be  aggravated  or  originated  by  their  use.  He, 
however,  despaired  of  materially  lessening  large  concretions  of 
any  kind  in  this  manner,  having  regard  to  the  small  surface 
they  exposed  in  relation  to  their  bulk,  and  limited  the  use  of 
alkalies  to  the  correction  of  the  uric  acid  diathesis,  the  prevention 
of  the  increase  of  existing  calculi  and  the  formation  of  fresh  ones, 
and  to  such  solvent  action  upon  small  stones  and  gravel  as  might 
round  their  edges,  and  enable  them  to  make  easy  exit.  For 
practical  purposes  the  problem  still  stands  much  as  he  left  it.1 

The  solution  of  urinary  calculi  was  subsequently  investi-  G  ay  Lus • 
gated,  at  the  instance  of  the  Academy  of  Sciences,  by  Gay 
Lussac  and  Pelouze,  with  reference  to  the  researches  of 
d'Etoilles  upon  this  subject.  The  results  2  were  published  in 
the  year  1842.  Experiments  were  made  upon  different  sorts  of 
calculi  and  with  various  reputed  solvents,  of  which  the  alkaline 
carbonates  received  most  consideration.  Stones  were  exposed, 
even  for  a  year,  to  solutions  containing  from  1  to  2  per  cent,  of 
the  carbonates  of  potash  or  soda.  None  were  dissolved  ;  some 
were  not  even  diminished  in  bulk.  They  had  lost  from  a  quarter 
to  half  their  original  weight. 

In  another  experiment  fragments  were  exposed  for  three 
months  to  a  stream  of  water  holding  in  solution  one-twentieth 
of  its  weight  of  carbonate  of  soda.  The  fragments  did  not 
generally  lose  volume,  but  became  friable,  and  lost  from  ten  to 
sixty  per  cent,  of  weight. 

After  such  experiments,  and  others  upon  the  living  body,  in 
which  alkaline  carbonates  were  given  as  medicine,  and  passed 
as  injections  into  the  bladder,  the  Commission  reported  that, 
without  denying  the  possibility  of  the  cure  of  stone  by  solution 
in  certain  cases,  they  were  of  opinion  that  unless  the  calculi 
were  small  they  were  not  likely  to  be  destroyed  by  agents  acting 
indirectly,  as  baths  or  potions,  and  that  as  to  solvents  applied 
directly  by  injection,  though  they  acted  more  powerfully,  yet 
the  process  was  attended  with  difficulty  and  danger,  not  counter- 
balanced, as  in  lithotrity,  by  the  prospect  of  speedy  cure. 
Finally  the  Commission  suggested  that  the  plan  might  be  of  use 
in  conjunction  with  lithotrity,  where  a  large  surface  was  ex- 
posed by  fracture  to  the  action  of  the  solvent. 


1  Marcet  on  Calculous  Disorders.    1819.    P.  152. 

2  Comjttes  Eendus,  vol.  xiv.  p.  429. 
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Prout.  Prout,1  writing  in  1843,  spoke  hopefully  of  the  solution  of 

stone  by  medicine,  bnt  did  not  materially  add  to  the  previous 
knowledge  of  the  subject.  He  believed  healthy  nrine  to  have 
in  itself  a  certain  amount  of  solvent  power  over  concretions  of 
lithic  acid.  Medicinally,  in  the  treatment  of  such  stones  he 
recommended  Vichy  water,  or  the  alkaline  bicarbonates,  giving 
the  preference  to  potash,  which  he  advised  in  quantities  of  from 
one  to  two  drachms  a-day,  with  an  equal  quantity  of  tartarated 
soda.  He  used  these  salts  in  solutions  containing  an  excess  of 
carbonic  acid,  in  which  shape  he  attributed  to  them  a  peculiar 
disintegrating  power.  He  thought  that  by  such  means  '  an  im- 
pression might  be  made  '  on  calculi  in  the  kidney  or  bladder,  but 
admits  that  the  method  is  long,  tedious,  and  uncertain.  He 
restricts  the  use  of  solvents  by  injection  to  the  employment  of 
acids  in  the  phosphatic  diathesis. 

Roberts.  More  recently  the  subject  has  heen  resuscitated  by  the  re- 

searches of  Dr.  William  Roberts,2  which  enable  us  to  direct  the 
old  remedies  with  new  precision  ;  though  it  must  still  be  admitted 
that  the  dissipation  of  stones  of  bulk  by  agents  which  have  to 
traverse  the  general  circulation  is  a  matter  of  hope  rather  than 
experience. 

After  this  indication  of  the  steps  by  which  it  has  been 
reached,  our  present  knowledge  of  the  subject  may  be  easily 
displayed,  so  far  as  it  bears  upon  the  subject  of  this  treatise. 
Solution  of        Phosphatic  stones  are  soluble  in  dilute  acids.    Uric  acid,  the 
phosphatic  urates,  and  cystine  are  soluble  in  dilute  alkalies.     Oxalate  of 
calculi,      ]ime  is  not  soluble  in  anything  which  the  tissues  can  tolerate, 
and  may  be  at  once  excluded  from  consideration. 

With  regard  to  acid  solvents,  as  there  is  no  way  of  causing 
the  urine  to  be  secreted  so  acid  as  to  act  upon  stones,  they  can 
only  be  applied  by  the  urethra  and  to  the  vesical  cavity.  Stones 
in  the  kidney  are  out  of  their  reach.  The  coats  of  the  bladder 
will  endure  a  solution  of  nitric  acid  strong  enough  to  produce 
the  slow  dissolution  of  phosphatic  calculi,  and  I  have  seen  this 
means  resorted  to,  though  vainly,  in  the  treatment  of  a  concre- 
tion of  this  character  which  was  considered,  justly,  as  it  turned 
out,  too  large  to  be  dealt  with  by  either  cutting  or  crushing. 
The  cases  must  be  quite  exceptional  in  which  this  tedious  and 
uncertain  method  can  be  preferred  to  the  recognised  surgical 

1  On  Stomach  and  Renal  Diseases,  3rd  edit.  p.  424  et  seq. 

2  Transactions  Med.  Ckir.  Society.  1865.  'On  Urinary  and  Eenal  Dis- 
eases,' edit,  2,  p.  290. 
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expedients.  It  would  seem  to  have  its  use,  as  long  ago 
suggested,  rather  as  an  adjunct  to  lithotrity  than  as  a  substitute 
for  it.  In  a  case  mentioned  by  Dr.  Roberts,1  the  fragments  left 
after  the  operation  were  dissolved,  and  the  formation  of  fresh 
phosphatic  matter,  to  which  there  was  a  great  tendency,  was 
prevented  by  the  injection  every  day,  or  every  other  day,  of  a 
solution  of  two  drachms  of  dilute  nitric  acid  to  a  pint  of  water. 
The  treatment  of  vesical  stones,  however,  to  which  only  this 
method  applies,  is  foreign  to  the  design  of  this  work. 

With  regard  to  stones  which  remain  in  the  kidney,  the 
question  reduces  itself,  in  the  present  state  of  our  knowledge,  to 
the  solvent  action  of  urine,  alkalised  by  the  mouth.  Solvents 
can  reach  renal  calculi  only  by  secretion,  and  those  only  which 
are  alkaline  can  be  thus  conveyed.  The  stones  which  we  can  of  uric 
hope  to  affect  in  this  way  are  uric  acid,  the  urates,  and  cystine  ;  acid" 
uric  acid,  as  the  most  common,  must  be  chiefly  considered. 

The  belief  in  the  efficacy  of  lime-water  as  a  solvent  for  cal-  Effects  of 

culi,  which  prevailed  in  the  last  century,  with  the  evidence  which  lime- 

waiter 

was  adduced,  at  least  of  relief  by  it,  together  with  the  present 
commendations  to  the  same  end,  of  calcareous  waters,  make  it  of 
interest  to  look  somewhat  narrowly  at  the  powers  of  solution 
which  this  earth  possesses,  and  can  impart  to  the  urine.2 

Lime-water  out  of  the  body  will  dissolve  uric  acid  and  dis- 
integrate calculi  mainly  consisting  of  it,  and  lead  to  their  de- 
struction more  readily,  at  least,  than  any  of  the  alkaline  carbo- 
nates. A  piece  of  uric  acid  calculus  soaked  in  lime-water,  which 
was  frequently  renewed,  became  so  friable  in  three  weeks  as  to 
break  at  a  touch,  while  in  six  weeks  it  had  crumbled  so  nearly 
to  powder  that  no  fragments  remained  but  such  as  would  have 
readily  escaped  by  the  urethra.  Similar  portions  of  the  same 
stone  scarcely  lost  perceptibly  in  solutions  of  carbonate  of  potash 
and  of  ammonia  ;  while  in  carbonate  of  soda  and  in  carbonate 
of  ammonia  they  underwent  a  slight  increase  of  weight.  Next 
to  lime  water,  the  greatest  disintegration  in  this  experiment  was 
effected  by  pure  water. 

Thus,  if  lime-water  could  traverse  the  system  as  such,  and 
reach  the  bladder  with  its  properties  intact,  it  would  clearly  be 
an  efficaceous  and  safe  lithonthryptic  as  far  as  uric  acid  is  con- 
cerned.   But  it  is  sufficiently  clear  that  lime  given  by  the  mouth 

1  On  Urinary  and  Renal  Diseases,  2nd  edit.,  p.  313. 

2  Essay  on  the  Virtues  of  Lime  Water  and  Soap  in  the  Cure  of  the  Stone.  By 
Eobert  Whytt,  M.D.    Edinburgh,  1761.    Alston's  Materia  Medica.  1770. 
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cannot  reappear  in  the  urine  either  as  the  calcic  oxide,  or  even 
as  the  carbonate. 

The  calcic  oxide  must  necessarily  form  salts  in  the  blood,  and 
thus  lose  the  activity  which  belonged  to  it  before ;  while  the 
earth  cannot  emerge  in  the  urine  as  a  carbonate  by  reason  of 
the  insolubility  of  that  compound.  It  can  reach  the  urine  only 
as  a  salt,  presumably  a  phosphate  to  which  we  have  no  reason  to 
attribute  any  such  solvent  power  as  the  alkaline  earth  possesses. 
But  although  lime  cannot  enter  the  urine  in  a  free  state,  or  as 
carbonate,  it  yet  has  the  power  of  making  the  urine  alkaline, 
and  upon  this  depends  any  action  it  may  have  upon  uric  acid. 
The  urine  may  be  made  alkaline  by  lime-water,  by  the  Liquor 
Calcis  Saccharatus,  or,  more  conveniently,  by  the  acetate  of  lime, 
which  is  decomposed  in  the  body,  and  has  much  the  same  ulti- 
mate effect  as  a  corresponding  quantity  of  lime-water.  The 
amount  of  this  water  needed  to  make  the  urine  alkaline  is,  of 
course,  very  large,  as  were  the  doses  given  of  old — two  quarts  a 
day,  for  example.  With  the  addition  of  the  saccharate  the 
same  effect  can  be  accomplished  without  preposterous  dosage. 
Of  the  acetate  I  have  found  from  2  to  12  drachms  daily,  ac- 
cording to  age  and  circumstance,  effective  in  making  ordinarily 
acid  urine  alkaline. 

Lime  thus  given  probably  leaves  the  system  largely  by  the 
bowels,  but  somewhat  with  the  urine.  It  may  sometimes  be 
noted,  however,  that  the  urine  becomes  alkaline  before  it  dis- 
plays any  increased  precipitate  with  liquor  potassse,  or,  in  other 
words,  before  any  of  the  lime  so  administered  has  reached  it. 
The  alkalescence  is  due  to  the  potash  and  soda  which  the  lime 
has  displaced.  If  the  urine,  therefore,  in  such  a  case  has  any 
solvent  power,  it  owes  it  to  these  alkalies,  not  to  the  lime.  In- 
deed, it  is  clear,  from  the  reasons  I  have  stated,  that  the  lithon- 
thryptic  properties  of  this  caustic  earth  cannot  survive  transit  by 
the  blood,  in  which  phosphoric  acid  abounds ;  but  nevertheless  it 
makes  the  urine  alkaline,  and  thus  a  solvent  of  uric  acid,  what- 
ever the  immediate  cause  of  the  alkalescence  be.  But  if  lime  is 
to  make  the  urine  alkaline  by  the  agency  of  potash  and  soda,  it 
only  does  indirectly  and  with  concomitant  risk  what  can  be 
done  directly  and  safely.  Lime  promotes  the  formation  of  the 
oxalates  in  acid  urine,  of  the  phosphates  in  alkaline.  The  alka- 
lies may,  indeed,  increase  the  deposition  of  the  phosphates,  but 
not  of  the  oxalate.    Lime,  therefore,  as  a  solvent  of  uric  acid 
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by  the  mouth  is  inferior  to  the  alkalies.    If  the  question  were 

the  solution  of  uric  acid  by  injection  into  the  bladder,  lime 

would  be  more  effective  than  anything  but  liquor  potassaB,  than 

which  it  might  prove  to  be  better  borne.    But  with  lithotrity 

possible,  injection  need  not  be  considered. 

It  is  scarcely  needful  to  add  a  corollary  touching  the  use  of  Contrexe- 

calcareous  waters,  such  as  those  of  Contrexeville,  which  have  Vll\e 
'  '  .  water. 

been  vaunted  as  solvents  or  expellers  of  gravel.  Contrexeville 
is  a  slightly  alkaline  calcareous  water.  It  contains  sulphate 
of  lime  in  chief  (in  a  proportion  of  about  12  in  a  thousand 
parts)  with  smaller  quantities  of  the  carbonates  of  lime,  magnesia, 
and  soda,  and  other  salts.  This  is  drunk  at  the  rate  of  twenty 
or  thirty  glasses  a  day,  with  the  obvious  results  of  diuresis  and 
sometimes  purgation,  and  the  reputed  effects  of  bringing  away 
gravel  and  relieving  gout  and  vesical  catarrh.  It  may  well  be 
believed  that  scanty  urine  may  be  made  abundant,  over  acid 
urine  not  so,  that  gravel  may  be  washed  from  the  pelvis  and 
tubes,  and  that  the  salutary  consequences  of  irrigation  may  be 
wrought  in  a  system  loaded  with  the  products  of  inactivity  and 
excess ;  but  whether  all  this  would  not  be  better  done  by  some 
non- calcareous  water  is  a  question  to  be  asked.  I  do  not 
know  whether  stone  is  especially  common  among  the  natives  of 
Contrexeville,  but  we  know  enough  of  the  endemic  influence  of 
calcareous  water  in  our  own  country,  to  make  us  cautious  in  the 
use  of  it  where  a  calculous  proclivity  exists.  And  it  has  been 
already  shown  that  lime-salts  taken  by  the  mouth  impart  no 
solvent  power  to  the  urine  which  may  not  be  equally  given  by 
other  means.  Lithia  is  more  promising  than  lime,  in  respect 
of  the  solubility  of  its  carbonate,  which  appears  to  reach  the  urine 
and  act  there  according  to  its  kind.  I  shall  postpone  what  I 
have  to  say  of  this  earth  until  after  the  consideration  of  potash, 
with  which  it  may  with  convenience  be  compared.  Soda  must  be  Soda, 
at  once  discarded.  Urate  of  soda  is  a  difficultly  soluble  substance 
of  greater  bulk  than  the  uric  acid  of  which  it  was  formed,  so 
that  salts  of  soda  may,  under  certain  circumstances,  lead  to  the 
increase  of  uric  acid  calculi  rather  than  their  decrease.  I  found 
that  a  fragment  of  a  stone  of  this  nature  had  added  one-seventh 
to  its  weight  in  a  week,  by  a  rough  incrustation  which  a  solution 
of  carbonate  of  soda  had  imparted  to  it.  Hence,  soda  must  be 
put  aside,  and  with  it  the  numerous  waters,  with  Vichy  at  their 
head,  which  owe  their  alkalinity  to  it. 
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Ammonia.        A  word  may  be  said  in  passing  as  to  the  action  of  ammonia. 

Though  this  alkali  is  not  secreted  by  the  kidneys  when  given  by 
the  mouth,  yet  its  carbonate  is  so  often  present  in  the  nrine  as 
a  product  of  decomposition,  that  its  action  upon  stones  is  not 
without  interest.  Ammonia  and  its  carbonate  have  in  water  an 
effect  upon  uric  acid  which  is  comparable  to  that  exerted  by  the 
fixed  alkalies  and  their  carbonates — forming  an  urate  which  may 
be  either  dissolved  or  left  as  an  incrustation — but  in  urine 
ammonia  whether  free  or  as  carbonate — the  carbonate  only  need 
be  considered — produces  such  a  deposition  of  the  triple  or  mixed 
phosphates  that  any  stone  which  may  be  present  is  both  increased 
thereby  and  protected  from  any  solution  that  might  otherwise 
be  possible.  Nevertheless,  it  may  be  supposed  that  if  an  uric 
acid  stone  or  part  of  it  be  kept  clear  by  friction,  a  certain 
amount  of  solution  may  in  course  of  time  be  produced  by  the 
ammoniacal  products  to  which  itself  has  given  rise,  and  thus 
may  probably  be  explained  the  signs  of  spontaneous  solution 
which  are  sometimes  to  be  discerned  upon  calculi. 

Potash.  Dr.  Roberts  came  to  the  conclusion  that  salts  of  potash  were 

more  effective  as  solvents  of  uric  acid  calculi  than  those  of  soda 
or  lithia,  and  that  of  carbonate  of  potash  in  particular,  the  solvent 
power  was  up  to  a  certain  point  increased  by  dilution,  the  maxi- 
mum action  upon  uric  acid  belonging  to  a  solution  of  sixty  grains 
to  the  imperial  pint.  With  increasing  strength  the  solution  was 
arrested  by  an  incrustation  of  biurate  of  potash,1  insoluble  in  all 
but  very  dilute  solutions,  which  protected  the  stone  from  further 
action.  With  solutions  containing  from  forty  to  sixty  grains  to 
the  pint,  there  was  scarcely  any  accumulation  of  this  material, 
as  it  was  removed  as  fast  as  formed ;  with  eighty  grains  there 
was  a  loose,  with  120  grains,  a  tenacious  coat. 

Having  ascertained  the  material  and  the  strength  of  solutions 
which  have  the  greatest  power  of  dissolving  uric  acid  out  of 
the  body,  the  next  step  is  to  impart  to  the  urine  within  it  the 
needful  amount  of  the  needful  substance.  The  salts  which  the 
alkalies  form  with  the  vegetable  acids  appear  in  the  urine  as 
carbonates,  a  fact  which  as  regards  citrate  of  potash  was  origi- 
nally pointed  out  by  Sir  Gilbert  Blane.  With  potash,  for  ex- 
ample, the  urine  will  equally  contain  its  carbonate  whether  the 

1  See  Dr.  Roberts  on  the  solvent  power  of  strong  and  weak  solutions  of  the 
alkaline  carbonates  on  uric  acid  calculi.  Report  of  British  Association  for 
1861,  p.  90. 
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alkali  be  given  in  a  caustic  state,  as  bicarbonate,  or  as  tartrate, 
acetate,  or  citrate.  Of  these  preparations  the  citrate  appears  to 
create  the  least  disturbance.  It  may  indeed  be  given  in  quantity 
sufficient  to  keep  the  urine  alkaline  for  an  almost  unlimited  time 
without  injuriously  affecting  the  stomach  or  bowels,  without 
causing  vesical  irritation,  without  causing  the  patient  to  lose 
weight  or  strength,  or  hurting  the  health  in  any  manner.  A 
man  whom  I  treated  unsuccessfully  for  a  presumed  uric  acid 
stone  in  his  kidney  took  a  drachm  of  citrate  of  potash  every 
four  hours  for  nearly  five  months,  during  which  time  his  urine 
was  constantly  alkaline.  Under  the  treatment  he  gained  slightly 
in  weight,  lost  an  appearance  of  anaemia  which  he  had  at  its 
commencement,  and  improved  in  general  health.  Slight  noc- 
turnal frequency  of  micturition  was  the  only  undesirable  con- 
sequence which  was  noticed.  From  this  and  many  similar  ex- 
periences, including  those  afforded  by  the  alkaline  treatment  of 
acute  rheumatism,  it  is  certain  that  most  persons  can  take  the 
citrate  of  potash  and  other  neutral  salts  of  the  alkalies  in  con- 
siderable doses,  and  for  a  considerable  time,  without  harm. 

I  must  here  say  a  word  about  lithia,  which  as  a  lithonthryptic  Lithia. 
is  more  encouraging  to  the  chemist  than  the  physician,  Dr. 
Garrod,  as  is  well  known,  has  been  led  to  the  belief  that  this 
earth  is  a  more  active  solvent  for  uric  acid  than  potash,  while 
Dr.  Roberts  has  come  to  the  contrary  conclusion.  I  have  made 
many  experiments,  in  which  fragments  of  uric  acid  stones  have  been 
exposed  under  the  same  circumstances  to  the  action  of  carbonate 
of  lithia  and  carbonate  of  potash,  and  I  have  found  as  a  constant 
result  that  outside  the  body  the  earth  has  dissolved  more  than 
the  alkali.  Among  others  I  may  briefly  relate  three.  Of  the 
first  the  subject  was  a  small  stone,  nine-tenths  of  which  consisted 
of  uric  acid  and  urates,  one-tenth  of  phosphates.  Three  similar 
portions,  each  weighing  '377  gramme,  were  suspended  each  in 
six  pints  of  liquid,  one  in  distilled  water,  one  in  a  solution  of 
carbonate  of  potash,  a  drachm  to  each  pint  of  distilled  water, 
one  in  a  solution  of  carbonate  of  lithia  of  the  same  strength. 
After  nineteen  days  of  the  month  of  June  the  stone  in  water  was 
found  to  weigh  *365  gramme,  that  in  potash  *254,  much  encrusted, 
that  in  lithia  *091,  clean  and  so  friable  as  to  crumble  at  a  touch. 
The  water  had  taken  away  a  thirty-first,  the  potash  a  third,  the 
lithia  three-fourths.  Another  experiment  dealt  with  two  similar 
portions  of  a  large  stone  of  almost  pure  uric  acid,  each  of  which 
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weighed  2* 775  grammes!  One  of  these  was  suspended  in  a 
solution  of  carbonate  of  potash  in  distilled  water,  half  a  drachm 
to  10  ounces,  the  other  in  a  similar  solution  of  carbonate  of  lithia. 
Both  were  kept  in  a  water  oven  at  a  mean  temperature  of  100° 
Fahr. ;  the  solutions  were  changed  every  day,  but  the  stones  not 
touched.  After  four  days  and  nights,  the  piece  in  lithia  had 
become  so  attenuated  that  the  experiment  was  discontinued  lest 
there  should  be  nothing  to  show  ;  what  remained  weighed  "404 
gramme,  six- sevenths  having  gone  ;  what  was  left  was  uncoated 
and  extremely  friable.  The  piece  in  potash  was  covered  with  a 
brittle  white  crust  including  which  it  weighed  2'053,  having  lost  a 
little  over  a  quarter  of  its  weight.  In  the  last  experiment  to  which 
I  need  refer,  two  portions  of  the  same  stone  as  in  the  preceding 
were  treated  similarly  in  all  respects  except  that  they  were 
brushed  twice  a  day  so  as  to  remove  any  crust  which  might  form, 
as  might  be  presumed  to  be  done  within  the  body  by  movement. 
Each  piece  weighed  at  starting  '728  gramme.  After  three  days 
and  nights  the  stone  in  lithia  had  been  reduced  to  "042,  anil  in 
potash  to  "225.  The  inferior  result  from  the  potash  thus  appears 
to  be  due  not  only  to  the  protecting  effect  of  the  crust  which 
forms  more  abundantly  with  this  agent,  but  to  the  superior 
solvent  power  of  the  lithia  upon  uric  acid. 

Accepting  this  conclusion  as  constant  out  of  the  body,  we 
come  to  the  most  unsatisfactory  part  of  the  question.  The  salts 
of  lithia,  whether  carbonate  or  citrate,  are  not  tolerated  in  any- 
thing like  the  quantities  in  which  potash  can  be  generally  given 
with  impunity,  and  cannot  be  suitably  employed  so  as  to  keep 
the  urine  constantly  alkaline.  Whatever  value  lithia  may  have 
in  doses  short  of  this  result,  it  appears  that  enough  to  accomplish 
it  generally  produces  disagreeable  consequences — headache,  sick- 
ness, trembling,  and  dimness  of  sight.  I  have  given  for  short 
periods  as  much  as  half  a  drachni  of  the  citrate  or  carbonate 
every  four  hours,  with  the  effect  of  rendering  the  urine  quickly 
and  decidedly  alkaline ;  could  we  continue  the  drug  in  any- 
thing like  these  quantities  we  might  find  the  solution  of  calculi 
within  the  body  practicable,  but  it  is  sufficiently  clear  that  such 
doses  cannot  be  long  borne,  and  indeed  it  would  appear  that  in 
ordinary  circumstances  the  alkalinity  necessary  to  the  solution 
of  calculi  cannot  be  long  maintained  by  lithia  without  such  con- 
stitutional disturbance  as  would  call  for  its  discontinuance. 

It  must  be  borne  in  mind  that  there  are  those  to  whom  alkalies 
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of  any  kind  are  peculiarly  inimical.    The  class  is  small  but  easy  Occasional 
of  recognition.    The  disturbances  which  belong  to  it,  as  else-  j^fj 
where  detailed,  though  often  having  a  superficial  resemblance  to  alkalies, 
those  in  which  alkalies  are  of  use,  present  essential  differences  to 
them.    The  individuals  referred  to  are  of  nervous  temperament, 
and  have  one  form  of  what  has  been  called  the  phosphatic  dia- 
thesis.   The  urine,  which  may  be  naturally  or  over  acid,  but 
perhaps  more  often  is  wanting  in  acidity,  is  pale,  copious,  and 
gives  a  bulky  precipitate  with  liquor  potassee  in  consequence  of 
the  excess  of  earthy,  chiefly  of  lime,  salts  which  it  contains. 
Oxalate  of  lime  and  the  crystalline  phosphate  are  of  frequent 
occurrence  as  spontaneous  deposits,  and  if  calculi  are  found  they 
are  apt  to  be  of  the  oxalate  or  some  other  earthy  salt.  Uric 
acid  is  seldom  thrown  down.  Lithates,  if  they  occur,  are  pale,  not 
red.  These  characters  cf  the  urine  are  conjoined  with  a  sensitive, 
mobile,  and  often  intellectual  character.    There  is  bodily  as  well 
as  mental  activity,  and  an  aspect  tending  to  pallor,  or  at  least 
not  rubicund.     Such  persons  are  tremulous,  neuralgic,  and 
liable  to  slight  and  partial  ansesthesia,  especially  as  numbness  in 
the  legs.    The  tongue  is  apt  to  be  tremulous,  and  as  if  boiled, 
anaemic,  uniformly  coated,  and  what  is  called  cedematous.  All 
these  conditions  are  aggravated  by  mental  disturbance,  under 
which  the  amount  of  lime  in  the  urine  is  at  once  increased, 
possibly  as  an  evident  crystalline  deposit.    With  these  persons 
gout  takes  an  asthenic  shapa ;  if  they  have  rheumatic  fever  it 
is  not  with  the  acute  symptoms  and  acid  overplus  common  to 
others,  or  with  the  same  liability  to  cardiac  complications.  Thus 
their  diseases  do  not  suggest  alkalies,  and  should  such  drugs 
be  inadvertently  administered  their  inappropriateness  is  shown 
by  early  alkalinity  of  urine,  the  aggravation  of  any  neuralgic 
symptoms  that  may  exist,  the  tongue  at  the  same  time  turning 
more  white,  sodden  and  shaky,  and  by  increasing  malaise  and 
nervous  prostration.  Persons  in  general,  however,  and  especially 
those  who  deposit  uric  acid,  endure  alkalies  well  enough  to  allow 
of  their  free  and  protracted  use.    By  such  means  considerable  Results 
vesical  stones  have  been  so  acted  upon  as  to  show,  after  their  attained, 
removal  from  the  bladder,  evident  signs  of  solution ;  small  ones 
have,  it  is  believed,  been  entirely  dissolved  or  reduced  to  viable 
size.    With  stones  in  the  kidney,  this  amount  of  success,  small 
as  it  is,  appears  to  have  been  seldom  attained,1  though  Dr.  Ralfe 
1  Path.  Trans.,  vol.  xxxiii.  p.  206. 
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has  recently  related  an  instance  in  which  one  came  away  in  an 
attenuated  state,  owing  as  was  thought  to  alkalies  and  soft 
water.  Stones  in  the  pelvis  are  probably  less  effectively  exposed 
to  the  action  of  the  urine  than  in  the  bladder.  Renal  calculi  are 
washed,  vesical  are  soaked.  The  bladder  usually  contains  urine 
in  which  the  stones  lie  more  or  less  completely  and  constantly 
exposed  to  its  influence.  The  pelvis  is  generally  empty,  or 
nearly  so,  the  urine  leaving  it,  except  under  constrained  positions 
of  the  body  or  morbid  obstruction,  almost  as  fast  as  it  enters,  so 
that  calculi  here  lodged  are  only  acted  upon,  and  that  transiently, 
by  as  much  of  the  secretion  as  trickles  over  their  surface. 

The  solvent  plan  must,  as  has  been  shown,  be  practically 
limited  to  concretions  composed  almost  entirely  of  uric  acid  or 
urates,  or  the  two  together.  With  this  in  view  it  becomes  of 
importance  that  we  should  know  the  numerical  chance  that 
the  stone  is  of  material  thus  soluble.  The  table  (page  864) 
which  has  been  already  explained,  was  compiled  with  this  object. 
Thence  it  appears  that  of  ninety-one  renal  calculi  in  the  museums 
of  London,  twenty-one  were  wholly  composed  of  uric  acid,  three 
of  urates,  seven  of  uric  acid  and  urates  together,  and  two  of 
cystine.  These,  thirty-three  in  number,  comprise  all,  even 
theoretically,  assailable  by  alkaline  solvents.  For  practical  pur- 
poses we  may  exclude  the  rare  cystine  stones,  the  solution  of 
which  has  as  yet  received  little  attention,  and  regard  as  amenable 
to  the  alkaline  treatment,  only  those  calculi  which  consist  of  uric 
acid  and  the  urates.  These,  as  it  is  seen,  comprise  almost  exactly 
a  third  of  the  whole  number.  It  must  be  borne  in  mind,  how- 
ever, that  the  calculi  enumerated  were  with  few  exceptions  taken 
from  the  body  after  death.  They  had,  therefore,  had  the  utmost 
time  to  gather  phosphates  and  remove  themselves  from  the  class 
of  soluble  stones.  It  is  probable  that,  at  an  earlier  period,  a  few 
of  them  may  have  consisted  wholly  of  uric  acid  and  been  possible 
subjects  for  solution.  But  it  is  evident  from  the  fact  that  the 
compound  calculi  have  more  often  a  nucleus  of  oxalate  of  lime 
than  of  uric  acid,  that  the  number  at  any  time  soluble  by 
alkalies  never  could  have  amounted  to  one-half.  It  may  be 
observed  that  thirty-nine  of  the  ninety-one  calculi  which  con- 
tained either  a  phosphatic  deposit  or  carbonate  of  lime,  had 
necessarily  been  associated  at  some  period  of  their  growth  with 
alkaline  urine,  and  were  therefore  not  only  insoluble  in  alkalies 
but  were  liable  to  derive  fresh  accretion  from  alkalisation.  It 
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will  be  readily  inferred  that  the  cases  of  renal  calculi  amenable 
to  alkaline  treatment  are  proportionately  few.  The  stone  must 
be  of  pure  uric  acid,  or  at  least  must  contain  no  admixture  but 
urates.  It  must  also  be  of  small  size.  If  the  urine  be  alkaline, 
it  may  be  presumed  that  a  phosphatic  crust  exists,  and  all  such 
cases  must  be  discarded.  If  the  stone  be  of  long  standing,  a 
similar  condition  must  be  suspected,  notwithstanding  that  the 
urine  retains  its  acidity,  and  a  similar  encasement  must  also  be 
apprehended,  should  the  urine  contain  much  pus  or  mucus  of 
renal  origin.  If  oxalate  of  lime  habitually  exist  in  the  urine, 
it  may  be  presumed  also  to  occur  in  the  stone,  and  must  also 
contra-indicate  solvent  remedies. 

In  the  absence  of  all  these  prohibitions,  perhaps  the  least 
hopeless  subjects  are  children.  Uric  acid  concretions  occur 
especially  at  an  early  age,  and  when  crystals  are  habitually 
passed  it  is  often  easy  to  arrive  with  some  confidence  at  a  belief 
that  there  exists  a  small  renal  stone  of  this  nature.  With 
children  the  stone,  necessarily  recent,  is  probably  small  aijd 
simple. 

Given  a  suitable  case,  citrate  of  potash  must  be  accepted  as 
the  best  material  for  charging  the  urine  with  the  desired  car- 
bonate ;  the  dose  to  impart  the  greatest  solvent  effect  is  for  the 
adult,  as  Dr.  Roberts  has  shown,  from  40  to  60  grains  every 
three  hours,  in  3  or  4  ounces  of  water.  Two  conditions  may 
arrest  the  solvent  process. 

If  the  urine  become  ammoniacal  the  treatment  must  be  dis-  Rules  for 
continued,  as  then  the  mixed  phosphates  will  be  apt  to  be  de 
posited  as  an  insoluble  crust.  It  is  beyond  question  that  by  this  potash, 
state  of  urine  stones  have  often  been  increased  and  multiplied. 
Secondly,  it  is  needful  to  guard  against  a  too  great  alkalinity 
of  urine  from  fixed  alkali,  since,  as  has  been  shown,  under  this 
influence  the  stone  may  become  incrusted  with  the  insoluble 
alkaline  binrate.  Thus  dangers  of  two  kinds  lie  in  the  direction 
of  over-alkalinity.  It  is  safer  to  give  too  little  alkali  than  too 
much. 

It  is  a  matter  of  common  experience  that  the  symptoms 
caused  by  the  passage  of  uric  acid  gravel  receive  marked  and 
speedy  relief  from  alkaline  solutions,  but  I  have  never  been 
successful  in  removing  by  such  means  the  signs  of  a  stationary 
renal  concretion.  In  cases  where  unmistakable  symptoms  of 
stone  in  the  kidney  have  been  associated  with  highly  acid  urine 
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and  the  habitual  passage  of  uric  acid  gravel,  so  that  the  nature 
of  the  concretion  was  scarcely  more  doubtful  than  its  position,  I 
have  kept  the  urine  alkaline  with  potash  for  periods  varying 
from  two  to  five  months.  Under  such  treatment,  without 
injury  to  the  general  health,  the  local  symptoms  have  mitigated, 
but  they  have  never  disappeared.  The  benefit  has  declared 
itself  in  a  diminution  of  pain,  with  increased  tolerance  of  rough 
locomotion  and  improved  power  of  walking.  A.  lady  whose 
walks  had  been  restricted  to  a  mile  a  day  by  pain  in  the  loin, 
leg,  and  foot,  attributed  to  a  concretion  of  uric  acid  in  the  left 
kidney,  became,  under  alkalies,  able  to  walk  four  miles  with  no 
more  inconvenience,  and  she  subsequently  endured  much  rough 
travelling  with  little  annoyance,  which  it  was  thought  she 
could  not  have  done  previous  to  the  treatment.  Beyond  such 
alleviation  of  symptoms  my  success  in  the  solution  of  calculi 
has  not  gone. 

Conclu-  To  sum  up,  the  solution  of  stones  whether  in  the  bladder  or 

sione.  kidney,  is  not  yet  within  the  range  of  practical  medicine.  Litbia 
is  not  well  borne  ;  potash  out  of  the  body  in  the  most  favourable 
circumstances  acts  slowly  ;  within  the  body,  there  is  the  uncer- 
tainty as  to  the  nature  of  the  stone,  and  the  suitability  of  alkaline 
treatment.  When  in  the  bladder,  any  such  tedious  and  worse 
than  uncertain  method  can  never  be  opposed  to  the  operation  of 
lithotrity,  though  wrhen  it  is  impracticable,  or  as  an  adjunct  to  it. 
acid  injections  may  find  the  use  which  has  been  assigned  to 
them.  As  to  the  kidney,  enough  has  been  said  to  show  that  no 
methods  which  have  as  yet  been  tried  are  substantially  effective : 
if  the  solution  of  calculi  is  ever  to  be  accomplished  it  must  be 
from  a  new  departure. 
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CHAPTEK  XV. 

MISPLACEMENT,  DISPLACEMENT,  AND 
MOBILITY  OF  THE  KIDNEY. 

Misplacement. 

Before  considering  the  movable  kidney,  which  may  either 
be  congenital  or  acquired,  a  word  may  be  said  about 
congenital  misplacement  of  the  organ  so  far  as  this 
condition  is  capable  of  clinical  recognition  or  has  prac- 
tical importance.  The  common  horseshoe  fusion  of  the  Common 
two  kidneys  hardly  comes  within  this  description,  but  J^^^ 
one  kidney  has  often  been  found  to  be  misplaced  down-  kidneys, 
wards,  either  upon  the  lower  part  of  the  vertebral  column 
on  its  own  or  the  opposite  side,  often  upon  the  sacro-iliac 
promontory  or  the  sacro-iliac  synchondrosis.  The  organ 
has  been  found  in  one  of  the  iliac  fossse,  or  partially  or 
entirely  within  the  pelvis.  It  appears  that  the  develop- 
ment of  the  renal  structures  commences  in  front  of  the 
bifurcation  of  the  aorta,  and  that  the  ordinary  misplace- 
ment of  one  of  these  organs  is  due  to  its  retention  in  or 
near  its  original  situation.  The  misplaced  organ  usually 
presents  itself  as  a  post-mortem  surprise,  though  its  situa- 
tion is  often  such  that  it  could  not  fail  to  have  been  felt 
as  an  abdominal  tumour  had  there  been  any  symptoms 
which  suggested  palpation  of  the  abdomen.  The  kidney 
thus  out  of  place  has  indeed  been  so  recognised,  and  in 
one  instance  extirpated  in  circumstances  which  will  be 
presently  referred  to.  A  gentleman,  aged  45, 1  whose  case 
is  related  by  Mr.  Durham,  had  an  attack  of  fever,  during 

1  Paper  by  Mr.  Durham  '  On  Misplacement  and  Mobility  of  the  Kidneys,' 
Guy's  Hospital  Reports,  1860,  p.  408. 
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convalescence  from  which  a  swelling  was  noticed  in  the 
Irypogastric  organ,  somewhat  to  the  left  of  the  median 
line ;  it  was  oval,  elastic  and  fixed,  not  nodulated,  nor 
did  it  present  any  distinct  elevations  or  depressions. 
Clinical  Manipulation  caused  disagreeable  sensations,  hut  not 
acute  pain.  No  conclusion  was  arrived  at  as  to  the  nature 
of  the  tumour.  Five  years  later  it  was  exposed,  post 
mortem,  and  found  to  be  the  left  kidney,  which  was 
situated  over  the  sacro-iliac  synchondrosis  and  extended 
somewhat  on  to  the  promontory  of  the  sacrum,  and  also 
by  its  lower  part  into  the  true  pelvis.  The  colon  formed 
no  sigmoid  flexure  in  the  left  iliac  fossa  but  passed  across 
the  median  line,  and  the  commencement  of  the  rectum 
was  on  the  right  side  of  the  sacrum.  The  kidney  was 
partially  divided  into  three  lobes.  Four  ureters  left  it, 
which  shortly  united  into  one;  there  was  no  distinct 
hilum,  and  consequently  not  the  characteristic  kidney 
shape.  The  organ  received  three  arteries,  the  largest 
from  the  aorta  near  the  bifurcation,  a  branch  from  the 
right  common  iliac,  and  one  from  the  left  internal  iliac. 
The  supra-renal  capsule  was  in  its  normal  position. 

The  misplaced  kidney  has  been  known  to  form  an 
impediment  to  labour,  as  in  one  instance  quoted  by  Rayer, 
in  which  it  was  found  after  death  deeply  situated  on  the 
inner  side  of  the  psoas  muscle.1  Two  children  had  been 
borne ;  with  the  delivery  of  each  a  tumour  was  recognised 
on  the  left  side  of  the  pelvis,  which  became  painful  with 
each  contraction  of  the  uterus  and  retarded  the  passage 
of  the  head. 

Congenital  misplacement  of  the  kidney  is  in  a  con- 
siderable majority  of  instances  of  the  left,  and  in  the  male 
sex ;  acquired  dislocation  or  mobility  chiefly  affects  females, 
as  will  presently  be  seen,  and  the  right  side. 

1  Rayer,  Joe.  cit.  vol.  iii.  p.  774. 
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Displacement  and  Mobility. 

The  kidney  is  apt  to  be  displaced  or  to  become  movable 
as  the  result  either  of  acquired  or  congenital  states.  It 
is  sometimes  completely  surrounded  by  peritoneum,  the 
folds  of  which  meet  behind,  like  those  of  the  mesentery, 
forming  what  has  been  termed  a  mesonephron,  which  may 
allow  so  much  liberty  of  movement  that  the  organ  may 
be  immediately  beneath  the  abdominal  wall  or  elsewhere, 
far  from  its  proper  position.  In  other  circumstances  the  General 
kidney  becomes  loosened  in  its  bed,  so  as  to  be  capable  of  re  atl0n" 
being  moved  within  it,  but  within  which  its  movements 
are  limited. 

It  is  ordinarily  covered  by  the  peritoneum,  but  not 
embraced  by  it,  nor,  putting  aside  a  long  anchorage  from 
the  hilum,  is  the  organ  fixed  in  the  interval  in  which  it 
lies  otherwise  than  by  the  cohesion  of  the  areolar  tissue 
around  it.  A  temporary  increase  in  the  size  of  the  gland 
can  easily  expand  the  enclosure  which  it  occupies,  so  that 
this,  when  the  enlargement  has  subsided,  is  too  wide  for 
the  structure  within ;  or  any  force  brought  to  bear  upon  the 
organ  may  cause  it  to  split  its  encasement  in  one  direction 
or  another,  and  thus  come  to  occupy  a  cavity  which  is  too 
large  for  it,  and  within  the  limits  of  which  it  can  move. 
In  the  first  of  these  circumstances  the  kidney  may  float; 
in  the  second,  without  floating,  ma}'  become  movable. 
The  movable  and  the  floating  kidney  may  be  distinct  in 
origin  and  nature,  the  movable  kidney  an  acquired,  the 
floating  a  congenital  state,  or  they  may  be  merely 
different  degrees  of  the  same  condition  :  the  peritoneum 
may  become  loose  enough  to  enfold  the  kidney  and  meet 
behind  it,  much  as  though  the  mesonephron  had  been  an 
original  structure. 

The  displacements  of  the  kidney  thus  described  have 
no  tendency  in  themselves  to  cause  death,  and  are  far 
more  often  met  with  during  life  than  afterwards  ;  never- 
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Side 
affected. 


Sometimes 
congenital. 


theless  they  have  been  exposed  with  sufficient  frequency 
to  give  a  pathological  foundation  to  our  clinical  know- 
ledge. I  believe  that  acquired  mobility  of  the  kidney  is 
more  common  than  it  is  generally  supposed  to  be.  I  have 
notes  of  eleven  cases  of  it  which  I  have  seen  during  the 
last  five  years. 

The  movable  kidney  is  usually  found  in  women,  and 
on  the  right  side.  Roberts  estimated  that  of  70  cases  61 
occurred  in  women,  9  in  men ;  Ebstein,  that  of  96  cases 
82  were  in  females,  14  in  males.  To  these  I  may  add  12 
cases  of  my  own,  as  yet  unpublished,  of  which  the  sub- 
jects were  females  in  10  cases,  males  in  2.  As  to  age,  the 
disorder  is  exceedingly  rare  in  childhood ;  the  earliest 
instance  I  have  seen  wTas  in  a  girl  of  10,  in  which  mobility 
was  associated  with,  probably,  congenital  displacement. 
Instances  have  been  recorded  at  the  ages  of  8,  7,  and  6 
years.  In  a  large  majority  of  cases  the  peculiarity  pre- 
sents itself  in  early  adult  and  middle  life,  coincidently 
with  the  period  of  child-bearing,  and  the  frequency  of 
accidental  violence. 

It  has  been  said  that  the  subjects  of  the  movable 
kidney  are  always  thin,  a  statement  by  no  means  consis- 
tent with  my  own  experience.  I  have  seen  it  most  often 
in  women  with  large,  loose  abdomens,  often  inclined  to 
corpulency. 

With  regard  to  the  side  affected  Ebstein — to  quote  his 
enumeration  as  the  latest  and  largest — found  that  of  91 
cases,  the  right  kidney  was  affected  in  65,  the  left  in  14, 
both  in  12.  Among  the  12  instances  referred  to  10 
belonged  to  the  right  kidney,  2  to  the  left. 

The  condition  is  usually  acquired  after  birth,  though 
sometimes  the  result  of  a  congenital  peculiarity  of  the 
peritoneum.  Mr.  Durham1  reports  a  case  in  which  this 
membrane  presented  an  abnormal  arrangement  which  was 
associated  with  malposition  of  the  colon.  In  this  instance 
the  affected  kidney,  which  was  the  left,  could  be  made, 


1  Durham,  Guy's  Husyital  Reports,  1860,  vol.  vi.  p.  413. 
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after  death,  to  pass  from  its  proper  position  into  the  left 
iliac  fossa,  and  also  across  the  spine,  somewhat  to  its 
right  side. 

It  once  happened  to  me  to  observe  in  the  course  of  the 
post-mortem  examination  of  a  person  in  whom  no  renal 
symptoms  had  attracted  attention,  that  the  layers  of  peri- 
toneum met  behind  one  kidney,  forming  a  complete  meso- 
nephron  about  an  inch  and  a  half  long,  to  the  extent  of 
which  the  organ  enjoyed  free  play.  This  arrangement, 
of  which  several  similar  examples  have  been  recorded,  was 
probably  congenital.  As  to  the  acquired  conditions,  the  G-enerall 
organ  has  been  known  to  have  been  displaced  downwards, 
in  connection  with  a  hernia  which  involved  the  csecum, 
possibly  dragged  down  by  the  descending  bowel.  Usually 
the  state  found  is  mere  looseness  of  the  peritoneal  cover- 
ing by  which,  together  with  the  structures  which  enter 
the  hilum,  the  kidney  is  held  in  place.  The  amount  of  Patholog 
mobility  varies  much  ;  the  gland  usually  slipping  down 
for  an  inch  or  two  under  pressure  or  change  of  posture, 
sometimes  moving,  as  in  a  case  referred  to  in  the  *  Patho- 
logical Transactions,'  1  within  a  circle  having  a  diameter 
of  eight  or  nine  inches.  The  kidney  itself  has  in  most 
cases  been  found  to  be  healthy,  though  sometimes  its  con- 
dition and  environment  show  changes  which  account  for 
its  peculiarity,  and  sometimes  alterations  which  are  sub- 
sequent, and  possibly  consequent,  upon  it.  A  deficiency 
of  the  circumrenal  fat  has  been  often  noticed,  and  the 
mobility  of  the  organ  found  to  follow  upon  rapid  emacia- 
tion. An  instance  in  which  the  organ  had  probably  thus 
become  loosened  in  its  bed  by  losing  its  packing  has  been 
reported  by  Dr.  Jago,2  and  others  of  the  same  sort  have 
been  recorded. 

Mobility  of  the  kidney  has  been  associated  with  pye- 
litis, as  in  an  instance  within  my  own  experience  to  which 
I  shall  presently  refer. 

1  Keport  of  Committee  on  Displaced,  Movable,  or  Floating  Kidneys,  Path. 
Trans,  vol.  xxvii.  p.  467. 

2  Medical  Times,  September  1872,  p.  329. 
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Dr.  Sawyer1  relates  the  ease  of  a  woman  who  died 
at  the  age  of  thirty-five  with  symptoms  of  a  right  mov- 
able kidney  and  pyelitis.  She  had  had  seven  children, 
and  for  six  years  had  had  pain  and  frequency  in  passing 
urine.  Latterly  the  urine  had  contained  much  pus, 
evidently  of  renal  origin.  She  died  of  acute  peritonitis. 
The  right  kidney  which  lay  between  the  umbilicus  and 
the  anterior  superior  spine  of  the  ilium  was  riddled  with 
abscesses,  and  the  ureter  dilated  and  thickened.  We  have 
no  evidence  of  the  cause  of  the  pyelitis  in  this  case,  or 
whether  it  preceded  or  followed  the  mobility,  but  the  fact 
of  the  association  is  of  interest.  The  same  concurrence 
is  to  be  seen  with  hydronephrosis,  as  in  one  instance 
related  by  M.  Fritz.2  A  woman  of  the  age  of  thirty- 
three,  who  had  long  had  pains  in  the  right  iliac  fossa, 
was  found  to  present  an  oval  tumour  in  this  region 
which  had  the  character  of  hydronephrosis.  The  tumour, 
which  extended  from  the  lumbar  to  the  umbilical  region, 
was  movable  in  all  directions.  After  a  time  a  calculus  was 
passed  and  the  tumour  much  diminished,  still  remaining 
movable. 

Another  instance  of  a  similar  association  is  related  in 
the  same  paper  from  the  experience  of  M.  Urag.  A 
woman  who  was  the  subject  of  bronchitis  was  found  to 
present  a  reniform  tumour  in  the  abdomen  below  the 
anterior  border  of  the  right  lobe  of  the  liver.  This  moved 
with  respiration,  and  could  be  displaced  towards  the 
median  line,  towards  the  right  lumbar  region  and  slightly 
downwards.  Manipulation  caused  considerable  pain. 
After  death  it  was  found  that  the  tumour  was  the  right 
kidney,  which  was  attached  by  old  adhesions  to  the  liver, 
the  gall-bladder,  and  the  transverse  colon.  The  organ 
was  hydronephrotic,  the  ureter  being  occluded,  in  conse- 
quence of  'engorgement'  of  the  posterior  wall  of  the 

1  Paper  on  '  Floating  Kidney,'  by  J.  Sawyer,  M.B.,  Birmingham  Medical 
Review,  1872,  vol.  i.  p.  120.  See  also  report  by  Dr.  Hickenb jtbam,  Brit. 
Med.  Journ.  December  24,  1870. 

2  Paper  by  M.  Fritz  on  '  Floating  Kidneys,'  Archives  Generates  de  Me  dec  inc. 
1859.  vol.  ii.  p.  16.8. 
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uterus.  In  the  latter  case  the  condition  was  complicated 
by  the  adhesions  which  occurred  in  the  course  of  the 
disease  ;  but  in  both  it  is  probable  that  the  essential  cause 
of  the  mobility  was  the  alternation  of  bulk  which  the  con- 
dition of  hydronephrosis  generally  involves. 

Whether  associated  with  pyelitis  or  hydronephrosis, 
there  is  not  infrequently  a  history  of  calculus  or  gravel  in 
connection  with  the  movable  kidney  accidents  which 
particularly  tend  to  cause  the  variations  of  bulk  which 
are  so  apt  to  loosen  its  attachments. 

To  complete  the  morbid  anatomy  of  the  condition 
before  further  discussing  its  mode  of  origin,  the  kidney, 
though  usually  healthy,  has  been  found  to  have  become 
affected  in  various  ways,  either  consequently  upon  its  mo- 
bility or  independently  of  it.  The  most  common  change 
is  perinephritis,  as  indicated  by  peritoneal  thickening, 
and  occasionally  by  adhesions  to  the  neighbouring  organs 
— especially  the  liver.  The  frequency  of  pyelitis  in  this 
relation  suggests  that  the  inflammatory  state  may  occur 
not  only  antecedently,  but  also  as  a  consequence  of  the 
mobilit}7  by  means  of  the  constriction  of  the  renal  outlet 
which  the  shifting  must  often  involve.  The  displaced 
or  movable  kidney  is  not  thereby  exempted  from  other 
chances  of  disease.  It  has  been  found  to  be  granular,  as 
in  an  instance  related  by  Dr.  Coats.1 

The  causes  of  the  condition  are  in  great  part  ex-  Etiology, 
plained  by  its  morbid  anatomy.  Loss  of  bulk,  whether 
in  or  about  the  kidney,  whether  the  escape  of  an  ac- 
cumulation from  the  pelvis  whereby  the  kidney  shrinks 
so  as  no  longer  to  fill  its  bed,  or  loss  of  the  surrounding  fat 
so  that  its  bed  becomes  too  large  for  it,  has  been  sufficiently 
dwelt  upon  in  connection  with  its  origin.  It  remains  to 
add  what  is  needed  to  make  the  tale  complete.  The  kidney 
appears  to  be  often  displaced  by  external  pressure  or  vio- 
lence. The  leading  facts  in  the  distribution  of  the  pecu- 
liarity, its  frequency  with  women  and  on  the  right  side,  may 
point  to  the  influence  of  pregnancy,  of  tight  lacing,  and 

1  Path.  Trans,  vol.  xxvii.  p.  469. 
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of  the  pressure  of  the  liver.  It  has  been  observed  that 
movable  kidneys  are  most  often  found  in  women  who 
have  borne  children,  and  that  after  delivery  the  abdominal 
muscles  are  lax,  and  the  viscera  comparatively  unsup- 
ported. Of  twelve  cases  of  movable  kidney  under  my 
own  observation,  the  subjects  of  nine  were  women  who 
had  had  children,  though  one  of  these  attributed  her  dis- 
order not  to  pregnancy  but  to  severe  and  repeated  exer- 
tion in  lifting  a  sick  husband,  and  another  to  a  fall  upon 
the  right  lumbar  region.  One  of  my  patients  (p.  1042) 
became  aware  of  the  mischief  upon  recovering  from 
chloroform,  which  had  been  given  during  labour ;  another 
(p.  1041)  attributed  it  to  violence  used  in  the  extraction  of 
the  placenta  by  an  inebriated  accoucheur.  The  condition 
has  been  somewhat  doubtfully  attributed  in  the  same  sex 
to  a  hvpersemic  swelling  of  the  organ,  supposed  to  occur 
at  each  menstrual  period  and  subside  with  it.  Tight 
lacing  by  which  the  liver  is  pressed  down  upon  the  right 
kidney  has  been  assigned  as  a  cause  of  its  becoming 
loosened  and  displaced ;  and  the  same  result  has  been 
with  more  certainty  traced  to  strains  and  falls  and  other 
violent  injuries.  It  has  been  said,  though  my  own  per- 
sonal experience  scarcely  bears  out  the  statement,  that 
movable  kidneys  are  proportionately  more  often  met  with 
among  women  of  the  working  class  than  amongst  those 
in  easy  circumstances,  with  whom  tight  lacing  is  more 
common. 

A  gentleman  under  my  care,  whose  case  will  be  further 
referred  to,  attributes  the  peculiarity  which  affects  the 
right  kidney  to  repeated  falls  in  hunting.  An  instance  is 
related  1  in  which  the  left  kidney  became  thus  movable  in 
consequence  of  a  fall  upon  the  ice,  and  another  in  which 
both  became  so  after  a  fall  from  a  horse.  A  labourer  2 
over  whose  loins  a  cart  passed  was  found  by  Dr.  Yeo  to 
present  afterwards  the  signs  of  movable  kidney. 
Signs  With  regard  to  the  clinical  aspect  of  movable  and 

1  KobertSj.Zoc.  ext.  3rd  edition,  p.  614. 

2  Brit.  Med,  Journ.  June  6,  1874,  p.  744. 
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displaced  kidneys  the  latter,  so  far  as  congenital  mal- 
position is  concerned,  need  no  further  notice  than  has 
already  been  given  them.  Movable  or  floating  kidneys, 
however,  have  much  importance  from  this  point  of  view. 
They  are  to  be  recognised  by  the  presentation  of  a  tumour 
of  renal  size  and  shape  in  a  position  not  belonging  to  the 
kidney,  from  which,  under  pressure,  it  withdraws  itself  in 


Fig.  3. — Movable  right  kidney  in  a  Fig.  4. — Movable  right  kidney 

woman  (T.  Edwards,  page  1039\  in  a  woman  (C.  Eoberts,  page 

1042). 


the  direction  of  the  proper  renal  region.  The  peculiar 
slipping  of  the  movable  kidney  under  the  influences  of 
pressure  and  position  at  once  distinguishes  it  from  every 
other  abdominal  tumour  ;  it  moves  like  the  testicle  in  the 
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scrotum  or  a  pea  in  its  pod.  The  organ  emerges  from 
the  depths  of  the  hypochondrimn,  commonly  the  right, 
to  present  itself  as  a  tumour  tangible  from  the  front 
or  lateral  aspect  of  the  abdomen.  The  position  of  the 
tumour  has  a  wide  range  :  it  may  not  descend  further 
than  as  if  the  lower  end  of  the  kidney  protruded  from 
under  the  edge  of  the  ribs,  or  the  organ  may  pass  as  low 
as  the  umbilicus  or  even  into  the  iliac  fossa  and  occupy 
almost  any  part  of  the  space  between  the  lateral  limit  of 
the  trunk  and  the  median  line,  which  boundary,  indeed, 
is  sometimes  partially  crossed  by  the  erratic  mass.  The 


Eig.  5. — Right  kidney  extensively       Fig.  6. — Right  kidney  extensively 

movable    (Minnie     Holloway,  movable    (Mrs.  D  ,  page 

page  1041).  1043). 


lump  suddenly  presents  itself  from  under  the  ribs  from 
the  effect  of  bodily  movement — the  patient  possibly  turn- 
ing on  the  side  on  which  the  movable  kidney  is  not — or  of 
deep  inspiration,  perhaps  undertaken  with  the  purpose  of 
displaying  the  condition.  The  rounded  and  reniform  mass 
may  then  be  more  or  less  grasped,  and  made  by  directed 
pressure  to  hastily  withdraw  itself  in  the  direction  whence 
it  came,  gliding  at  once  out  of  reach,  giving  to  the  fingers 
a  sensation  as  if  it  were  slippery.  When  the  organ 
descends,  its  absence  can  be  detected  from  the  lumbar 
region  by  hollowness  and  comparative  resonance.  The 
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displaced  kidney  may  be  near  the  surface,  though  usually 
not  so  superficial  but  that  bowel  resonance  can  be  detected 
over  it.  The  pulsation  of  the  renal  artery  has  been  felt, 
though  the  mass  is  seldom  sufficiently  superficial  to  allow 
of  this.  Sometimes  it  is  very  deep,  only  to  be  reached  by 
somewhat  forcible  palpation,  and  even  may  be  distinctly 
recognisable  only  when  the  abdominal  resistance  is  over- 
come with  chloroform.  Pressure  on  the  organ  usually 
gives  rise  to  a  sickening  sensation. 

The  shifting  may  be  quite  or  nearly  without  dis-  and  sym- 
comfort,  or  may  be  attended  with  much  pain  and  intes-  ptoms* 
tinal  or  nervous  disturbance,  symptoms  which  are  probably 
largely  due  to  the  tension  or  forced  flexure  of  the  nerves 
which  enter  the  hilum. 

The  pain  is  often  described  as  of  a  dragging  character. 
It  chiefly  accompanies  displacement  of  the  organ,  though 
in  some  cases  always  present  more  or  less.  It  is  aggra- 
vated by  movement  and  relieved  by  lying  down.  It 
stretches  from  the  lumbar  region  to  the  tumour,  which  is 
apt  to  become  tender,  and  often  shoots  in  various  direc- 
tions, into  the  testicle  or  labium  and  down  the  thigh.  I 
have  known  a  patient  so  suffering  to  have  severe  pains  of 
a  neuralgic  character  in  parts  of  the  body  not  locally  con- 
nected with  the  affected  part. 

The  pain  of  the  movable  kidney  has  been  observed, 
as  with  a  patient  of  my  own,  to  be'come  aggravated  at 
the  monthly  periods,  and  the  displaced  organ  thought  to 
swell.  A  peculiarity  of  the  disorder  is  the  occurrence  at  Par- 
irregular  intervals,  and  often  without  any  obvious  cause,  attacks1 
of  severe  attacks  of  pain  with  constitutional  disturbance, 
not  unlike  fits  of  renal  colic.  The  displaced  organ  swells 
and  becomes  exquisitely  tender,  and  cannot  be  replaced. 
There  is  intense  pain  in  its  neighbourhood,  together  with 
shivering,  sickness,  and  prostration.  With  a  lady  under 
my  care,  whose  case  will  be  further  referred  to  (p.  1038), 
the  attacks  recurred  about  every  five  or  six  days,  each 
lasting  ten  or  twelve  hours.  The  pain  was  described  as 
very  severe,  passing  through  the  abdomen  under  the  liver 
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to  the  spine.  These  were  attended  with  vomiting  and 
extreme  prostration.  They  subsided  under  the  influences 
of  morphia  and  rest  in  bed.  These  seizures  have  been 
thought  to  depend  upon  retention  of  urine  in  the  pelvis, 
owing  to  some  twist  or  compression  of  the  renal  outlet, 
but  the  evidence  of  this  is  incomplete,  and  indeed  with 
the  remarkable  toleration  of  obstructive  suppression  when 
it  affects  only  one  kidney  we  can  scarcely  assign  the 
severe  and  sudden  symptoms  which  have  been  described 
to  this  origin.  It  has  been  supposed  with  more  proba- 
bility that  a  sharp  bend  or  twist  of  the  renal  vein,  with 
consequent  congestion  and  swelling  of  the  organ,  is  more 
particularly  concerned  in  the  production  of  these  par- 
oxysms ;  at  the  same  time  it  must  be  allowed  that  their 
symptoms  apart  from  the  swelling,  the  pain,  vomiting 
and  prostration,  show  at  least  that  the  nerves  are  closely 
implicated  in  the  passing  disorder,  even  if  not  its  primary 
cause  in  some  mechanical  manner  connected  with  dis- 
location. 

affecting  Vesical  irritation  and  frequency  have  occasionally 1 

thebUdder  noticed.    A  gentleman  who  applied  to  me  with  a 

movable  kidney  had,  at  the  time  of  its  appearance,  s}rmp- 
toms  which  were  attributed  to  cystitis.  When  I  saw  him 
some  weeks  afterwards  I  found  that  the  urine  was  phos- 
phatic  but  free  from  pus  ;  I  presumed  that  the  irritation 
might  have  been  purely  of  nervous  origin.  Various  forms 
of  bowel  disturbance  are  frequently  noticed  in  connec- 
tion with  the  condition.  A  gentleman  under  my  notice 
who  had  a  movable  right  kidney  found  that  occasional 
an(l  diarrhoea  was  the  chief  trouble  it  caused.    The  diarrhoea 

was  connected  in  sensation  with  the  movable  organ,  and 
was  always  brought  on  when  by  increased  bodily  move- 
ment or  mental  excitement  the  pain  in  it  was  made 
worse.  In  a  case  mentioned  by  Dr.  Roberts,  also  of  a 
movable  right  kidney  in  a  man,  there  was  much  irrita- 
bility of  the  bowels,  associated  with  dragging  pain  in  the 
situation  of  the  kidney  and  ascending  colon.  Constipa- 

'  Fritz,  Archives  Generates  de  Medtcwe,  1859,  vol.  xiv.  p  171. 


Chap.  XV. 


SYMPTOMS. 


1027 


tion  and  fsecal  accumulation  have  also  been  found.  A 
girl  of  10  years  old  under  my  care  had  a  misplaced  kidney 
which  lay  near  the  surface  of  the  belly  to  the  left  of  the 
umbilicus.  She  had  at  the  same  time  a  number  of  super- 
ficial lumps  in  the  abdomen,  which  were  removed  by 
purgatives  and  no  doubt  were  faecal.  An  instance  is 
recorded  by  Dr.  Johnson  1  in  which  accumulation  of  the 
same  nature  had  similarly  resulted. 

A  displaced  right  kidney  has  been  known,  as  in  an 
instance  recorded  by  Grirard,2  to  compress  the  vena  cava 
and  cause  oedema  of  the  right  lower  limb.  Jaundice  has  Results  of 
been  produced  by  the  compression  of  the  common  bile-  pressure' 
duct  by  a  dislocated  kidney,  which  was  in  contact  with 
the  transverse  fissure  of  the  liver 3  and  adherent  to  the 
duodenum. 

The  kidney  may  be  diseased  independently  of  its  dis- 
placement, but,  putting  this  aside,  the  only  urinary 
changes  proper  to  this  condition  are  such  as  give  evidence 
of  pyelitis.  When  this  complication  is  not  present  the  State  of 
urine  is  natural.  Evidences  of  pyelitis,  possibly  only 
microscopic,  scales  of  epithelium,  presumably  from  the 
pelvis,  and  perhaps  a  few  pus-globules,  are  found  more 
often  than  not  with  such  cases,  while  in  some  the  urine  is 
abundantly  purulent,  showing  a  high  degree  of  the  same 
inflammatory  state.  It  is  clear  from  what  has  been 
already  stated  that  some  conditions  associated  with  pye- 
litis may  precede  and  cause  the  mobility,  but  it  is  no  less 
probable  that  the  necessary  distortion  of  the  pelvic  outlet 
may  in  some  cases  prevent  the  free  escape  of  urine,  and 
thus  produce  results  due  to  its  retention. 

The  diagnosis  of  the  condition  presents  little  dim-  Di< 
culty;  the  peculiar  mobility  is  pathognomonic.    A  mov- 
able kidney  has  been  mistaken  for  the  spleen,  and  fre- 
quently  for   a   morbid   growth    within    the  abdomen. 

»  Med.  Times,  October  1859,  p.  426. 

2  Journal  Hebdomadaire  des  Progrcs  des  Sciences  Medicates,  1836,  vol.  iy. 
p.  445. 

3  Brit.  Med.  Journ,  January  29,  1876. 
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Women  who  have  had  them  have  been  known  to  persist 
that  their  movements  were  those  of  a  foetus  in  utero. 

As  the  disease  has  little  tendency  either  to  shorten 
life  or  to  get  well,  its  duration  is  absolutely  indefinite. 
Among  1 1  cases  under  my  own  observation,  where  the 
date  of  beginning  was  noted,  was  1  in  which  the  con- 
dition had  lasted  for  thirteen  years,  1  for  six,  3  for  five. 
Duration.  Dr.  Jago  1  mentions  one  instance  in  which  it  had  been 
present  for  twenty-three  years. 

Death  usually  occurs  from  some  cause  unconnected 
with  the  state  of  the  kidney,  though  where  it  has  been 
associated  with  pyelitis  a  fatal  issue  has  been  brought 
about  by  this  complication.  A  woman  2  under  the  care  of 
Dr.  Hickenbotham,  whose  case  has  already  been  referred 
to,  had  a  floating  right  kidney,  together  with  pyelitis,  as 
evinced  by  the  passing  of  pus,  blood,  and  phosphates  with 
the  urine.  Fourteen  days  before  her  death  she  was  seized 
with  pain  in  the  movable  kidney,  which  she  had  not  had 
Termina-  before,  followed  by  symptoms  of  peritonitis.  It  was  found 
that,  in  addition  to  general  inflammation  of  the  perito- 
neum, the  right  kidney  was  riddled  with  abscesses,  and 
its  ureter  dilated  and  thickened.  The  peritonitis  had  pro- 
bably been  produced  by  the  renal  suppuration,  that  by 
the  pyelitis.  No  cause  appears  for  the  pyelitis  besides  the 
displacement. 

The  medical  treatment  of  the  condition  essentially 
consists  in  the  replacement  of  the  organ,  its  retention  in 
its  proper  position,  and  the  relief  of  the  pain  to  which  its 
displacement  gives  rise.  A  simple  and  often  sufficient 
Treatment  measure  of  relief  is  the  recumbent  posture.  The  avoid- 
ance of  riding  on  horseback,  a^d  all  rough  exercises  and 
modes  of  locomotion,  and  straining  at  stool,  is  no  less 
obvious.  A  woman,  whose  case  is  mentioned  by  Dr.  Hare,3 
lost  her  symptoms  almost  entirely  under  the  influence,  as 
was  thought,  of  two  successive  pregnancies,  the  enlarged 

1  Med.  Times,  September  1872,  p.  328. 

2  Paper  by  Dr.  Sawyer,  Birmingham  Med.  Review,  vol.  i.  p.  120. 

3  Med.  Times,  January  1858,  p.  112. 
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uterus  supplying  the  needed  upward  pressure.  Artificial 
support  by  means  of  a  belt  or  truss  has  often  been  used 
with  advantage.  For  a  lady,  whose  case  is  related  at 
page  1038,  who  suffered  from  severe  and  frequent  pa- 
roxysms of  pain,  connected  with  a  movable  right  kidney, 
I  had  a  truss  constructed  with  a  powerful  spring,  of 
which  one  end  rested  on  the  spine,  the  other  pressed  a 
conical  pad,  with  a  spiral  spring,  deep  into  the  right 
hypochondrium.  This  instrument  proved  so  effective  that 
whereas  the  attacks  formerly  recurred  every  five  or  six 
days,  after  its  application  the  lady  passed  six  months 
with  only  one,  which  had  been  brought  on  by  exceptional 
exertion.  The  objection  to  a  truss  is  the  inconvenience 
of  the  necessary  pressure. 

A  less  uncomfortable  measure,  but  one  which  is  found, 
in  some  cases  to  suffice,  is  a  broad  elastic  belt,  fitted  to 
the  shape,  with  a  firm  pad  upon  the  hypochondrium.  I 
have  at  present  five  patients  who  wear  with  advantage 
renal  supports,  three  trusses,  two  bandages. 

Dr.  de  Mussy  arranged,  with  benefit,  that  a  lady, 
whose  right  kidney  had  become  loose,  should  have  an 
action  of  the  bowels  every  evening,  and  before  rising  in 
the  morning — that  is,  before  the  organ  had  become  dis- 
placed by  movement — should  slip  upwards  over  the  lower 
extremities  an  elastic  bandage,  to  which  a  horse-hair  pad 
was  so  fixed  as  to  press  in  front  of  the  affected  lumbar 
region. 

The  urgent  paroxysms  of  pain  and  vomiting  which 
are  sometimes  attributed  to  strangulation  of  the  ureter, 
but  which  are  more  probably  due  to  stretching  or  twisting 
of  the  nerves  or  veins,  are  to  be  treated  with  absolute  rest 
and  morphia,  the  replacement  of  the  organ  when  this  can 
be  accomplished  without  violence,  and  such  measures  as 
leeching  and  fomentation,  should  symptoms  of  local  peri- 
tonitis present  themselves.  The  attacks  usually  appear 
to  be  of  brief  duration. 

Importance  must  be  attributed  to  the  regulation  of 
the  bowels ;  while  the  anaemic,  hypochondriacal,  and 

3  x 
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neuralgic  conditions  so  common  with  the  disorder  call  for 
ferruginous  medicines  and  others  of  the  tonic  class. 

Pyelitis,  gravel,  or  phosphuria  may  call  for  appropriate 
modifications  of  the  treatment  should  these  complications 
present  themselves. 
Surgical  Eegarding  the  movable  kidney,  as  we  must,  not  so 

excision.  t  n  ..... 

much  as  a  danger  as  an  inconvenience,  and  an  inconve- 
nience which  can  be  mitigated  almost  to  nothing  by  safe 
and  painless  measures,  it  can  seldom  be  justifiable  to  risk 
life  in  search  of  cure.    Nevertheless,  kidneys  in  this  state 
have  been  removed  often  enough  to  enable  us  to  measure 
with  some  accuracy  the  death-rate  of  the  operation.1 
Martin,  of  Berlin,  states  that  he  has  excised  a  floating 
kidney  in  seven  cases,  with  the  result  of  four  cures  and 
three  deaths.    He  always  cut  from  the  front  through  the 
peritoneal  cavity.    The  operation  was  once  performed  by 
Meckel,2  also  from  the  front,  with  a  fatal  result,  and  by 
Smith,  of  New  Orleans,  from  the  loin,  with  a  favourable 
one.    Thus  with  nine  excisions  there  were  four  deaths. 
Dr.  Harris,  of  Philadelphia,  in  a  recent  collection  of 
one  hundred  cases  of  extirpation  of  the  kidney,  includes 
sixteen  in  which  floating  kidneys  were  thus  treated.3 
Putting  aside  one  in  which  the  removed  organ  was  the 
seat  of  sarcoma,  and  the  result  fatal,  there  were  five 
deaths  to  ten  recoveries,  surgical  enterprise  having  thus 
provided  a  considerable  mortality  for  a  disorder  which  of 
itself  has  little  or  none.    A  startling  case  is  reported  by 
Dr.  Polk,  of  New  York,  in  which  a  painful  tumour  in  the 
left  iliac  fossa,  which  was  supposed  to  be  what  it  ulti- 
mately proved,  a  misplaced  left  kidney,  was  removed 
from  a  young  woman  in  whom,  as  had  been  ascertained, 
the  vagina  and  uterus  were  absent.4  The  patient  survived 
the  operation  for  eleven  days.    It  was  afterwards  found 

1  Trans,  of  the  International  Med.  Congress,  vol.  ii.  p.  278. 

2  Paper  by  Mr.  Barker,  Med.-Chir.  Trans,  vols,  lxiii.  and  lxiv. 

3  '  Tubular  record  of  100  cases  of  extirpation  of  the  kidneys,' by  R.  P. 
Harris,  MD„  American  Jovrn.  of  Med.  Science,  July,  1882. 

4  '  Case  of  extirpation  of  a  displaced  kidney,'  by  W.  M.  Polk,  M.D.,  New 
York  Med,  Journ.  February  17.  \883. 
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that  the  kidney  of  which  she  had  been  thus  deprived  was 
her  only  one.  No  trace  could  be  found  of  any  structure 
corresponding  with  or  belonging  to  the  right  kidney.  It 
is  to  be  observed  that  the  left  kidney  is  more  often  the 
subject  of  congenital  misplacement  than  the  right,  which 
fact,  together  with  the  other  congenital  defects  which 
were  found,  might  have  suggested  some  uncertainty  as 
to  the  rest  of  the  organism.  My  personal  experience  of 
the  excision  of  movable  kidneys  amounts  to  my  having 
successfully  advised  against  it  in  several  instances.  There 
are  conditions  of  suffering  in  which  life  may  be  properly 
endangered  in  search  of  cure.  That  belonging  to  the  mov- 
able kidney  may  be  one,  but  we  have  to  ask  whether 
there  are  not  safer  means  of  relief? 

As  an  apparently  less  formidable  operation  the  movable  Fixation, 
organ,  or  rather  its  capsule,  has  been  fixed  by  sutures  to  a 
wound  in  the  loin,  upon  the  healing  of  which  it  has  been 
found  that  the  kidney  has  been  soldered  to  the  side  by 
granulations  and  cicatricial  tissue,  so  as  to  be  no  longer 
movable.  The  present  experience  of  this  operation,  nephro- 
raphy,  as  it  has  been  termed,  is  small  ;  it  has  been  per- 
formed some  seven  times  without  death,  and  generally 
with  benefit.1  It  would  appear  that  surgical  enterprise 
in  regard  to  the  movable  kidney  is  more  promising  in  the 
direction  of  fixation  than  removal ;  further  than  this  it 
would  not  become  me  to  express  an  opinion. 

The  following  cases  may  serve  to  present  the  more 
ordinary  clinical  aspects  of  misplaced  and  displaced 
kidneys  : — 

Emily  Marshall,  ten  years  of  age,  was  admitted  under  my  Misplace- 

care  at  the  Hospital  for  Sick  Children,  September  6, 1877.  Since 

the  previous  March  she  had  pain  in  the  abdomen  about  the  probably 

region  of  the  navel,  not  regularly  but  off  and  on,  especially  at  congenital, 

night.    The  belly  was  noticed  to  be  swollen  and  hard,  and  the  wjth  f^cal 

child  became  listless.    In  July,  a  doctor  was  consulted,  who  accumula- 
tion. 

1  Centralhlatt  fur  Chirurgie,  July  23,  1881,  and  July  22,  1882.  Cases  by 
Hahn,  Esmareh,  and  Kiistcr.  Paper  by  R.  W.  Wier,  M.D.,  New  York  Med. 
Jour)i.~Feh.  17,  1883.  Case  by  D.  Newman,  M.D.,  of  Glasgow,  Brit.  Med. 
Joum.  April  28,  1883,  p.  831. 
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stated  that  she  had  enlargement  of  the  spleen  and  dropsy,  and 
administered  without  advantage  medicines  which  were  followed 
by  severe  purging  and  salivation.    When  she  came  into  the 
hospital  she  had  much  the  general  aspect  of  health  ;  there  was  no 
sign  of  dropsy.    The  abdomen  was  rounded,  fall,  and  inelastic, 
and  presented  three  tumours,  two  of  which  were  somewhat  in- 
definite in  outline,  the  third  more  distinct.    They  were  not  quite 
dull  on  percussion,  but  had  the  muffled  resonance  of  solid  masses 
lying  on  the  intestines.    One  of  these,  about  2  inches  in  dia- 
meter and  circular  in  shape,  was  placed  in  the  nipple  line  about 
midway  between  the  level  of  the  umbilicus  and  the  edge  of  the 
thorax  ;  another,  this  being  the  more  definitely  circumscribed, 
had  an  ovoid  shape  with  the  long  axis  vertical,  occupied  the 
corresponding  position  on  the  left  side,  and  had  dimensions  which 
will  be  presently  stated.    The  third  lay  transversely  across  the 
lower  part  of  the  abdomen,  between  the  umbilicus  and  the  pubes. 
The  upper  of  these  masses  (see  fig.  1,  p.  1023)  were  quite  dis- 
tinct in  position  from  the  liver  and  spleen,  and  the  suspicion  at 
once  occurred  that  they  were  faecal  accumulations ;  a  suspicion 
which  was  justified  as  regarded  two  of  the  masses  by  their 
gradual   but   complete   disappearance   under  a  succession  of 
enemata,  alternated  with  purgatives  by  the  mouth.    The  mass 
on  the  left  remained  unaltered,  and  presented  the  outline  repre- 
sented in  the  diagram.    This  remained  unchanged  by  purgatives 
continued  long  after  the  other  lumps  had  gone.    It  was  freely 
movable  from  side  to  side,  lying  sometimes  under  the  umbilicus, 
sometimes  considerably  outside  the  position  indicated.    It  was 
commonly  placed  2  inches  from  the  spine  of  the  ilium,  the  same 
distance  from  the  navel,  and  at  such  a  level  that  its  centre  was 
slightly  lower  than  that  point.    The  tumour  was  almost  exactly 
the  size  and  shape  of  the  kidney ;  it  measured  2|  inches  in 
the  long  diameter,  1-J  inches  across.    A  depression  could  be  felt 
on  the  inner  side  corresponding  with  the  hilum.    The  tumour 
was  not  absolutely  dull,  though  less  resonant  than  the  rest  of  the 
abdomen.    It  felt  near  the  surface,  and  could  be  readily  slipped 
about  with  the  fingers.    It  was  not  at  first  evident  whether  the 
degree  of  resonance  it  possessed  was  due  to  bowel  before  it  or 
behind  it.    To  determine  this  point  the  child  was  put  under 
chloroform,  and  the  bowel  injected  with  air ;  this  appeared  to 
pass  behind  the  tumour,  which  was  lifted  up  with  the  distension 
of  the  abdomen.    The  test  failed  to  reveal  the  presence  of 
intestine  between  the  surface  and  the  questionable  mass. 


Chap.  XV. 


CASE. 


1033 


The  left  lumbar  region  was  more  resonant  than  the  right,  as 
if  the  kidney  were  absent  from  its  normal  situation,  but  no 
difference  in  resistance  could  be  detected. 

The  child  was  long  under  observation,  during  which  the 
tumour  remained  unchanged,  and  herself  in  perfect  health.  The 
urine  was  always  natural. 

The  proof  that  the  tumour  in  this  case  was  renal  is  not 
absolute,  though,  taking  into  consideration  its  shape,  size,  and 
persistence,  the  general  health  of  the  child  and  the  difficulty  of 
suggesting  any  other  explanation,  the  probability  that  it  was  of 
this  nature  is  strong.  In  this  view  the  misplacement  would 
probably  be  congenital ;  the  kidney  one  to  which  a  mesonephron 
was  attached,  and  whose  relation  to  the  colon  was  abnormal. 
The  concurrence  of  faecal  accumulations  with  a  misplaced  or  dis- 
placed kidney  is  an  experience,  which  has  been  already  adverted 
to. 

The  following  is  an  example  of  the  connection  of  mo- 
bility of  the  kidney  with  distension  : — 

In  November  1881,  I  was  asked  by  Dr.  Coffin,  of  Haverstock  Mobility 
Hill,  to  see  with  him  a  widow  lady  who  was  passing  large  soci^ted^ 
quantities  of  pus  with  the  urine.    She  had  had  several  children,  with  pyo- 
the  last  six  years  back.    There  had  been  no  peculiarity  with  any  nePhrosls- 
of  the  confinements,  no  renal  symptoms  with  these  or  with 
pregnancy,  nor  was  there   any  history   of  stone,  gravel,  or 
hematuria. 

About  two  years  before  I  saw  the  patient  a  tumour  was  found 
in  the  left  side,  which  was  thought  to  be  partly  faecal,  and  pur- 
gatives employed,  with  the  result  as  was  thought  of  reducing  it. 
But  there  still  remained  a  mass  which  filled  the  space  between 
the  thorax  and  the  pelvis  on  the  lateral  i  spect  of  the  body,  and 
was.  supposed,  no  doubt  correctly,  to  be  renal.  After  a  time  this 
got  smaller,  and  then  was  found  to  be  movable,  slipping  up  under 
pressure,  so  as  to  be  partially  covered  by  the  ribs,  and  readily 
falling  down  again.  The  urine  at  this  time  contained  pus  to 
about  a  quarter  of  its  bulk,  was  constantly  acid,  and  free  from 
blood. 

I  found  a  tumour  which  filled  the  lateral  aspect  of  the 
abdomen,  and  extended  into  the  lumbar  region,  filling  up  the 
lumbar  hollow.  When  she  turned  on  the  right  side  the  mass 
fell  forward  about  2  inches  ;  it  was  very  tender,  so  that  its  upward 
mobility  could  not  be  put  to  the  test.    Both  loins  were  tender, 


of 


1034 


DISPLACEMENT  AND  MOBILITY.  Chap.  XV. 


the  left  especially  so.  Jolting,  walking,  or  much  movement 
caused  pain  in  the  tumour.  There  was  tenderness  in  the  vesical 
region  above  thepubes,  and  frequency  of  micturition,  urine  being 
passed  six  or  eight  times  every  night  in  correspondingly  small 
quantities.  The  bladder  had  been  sounded  but  no  stone  found. 
The  urine  contained  much  pus,  evidently  of  renal  origin.  It 
readily  separated  from  the  urine,  which  was  clear,  pale,  and  acid. 
There  was  no  albumen  beyond  what  the  pus  would  account  for, 
nor  any  mucus  of  vesical  character. 

The  case  was  clearly  one  of  pyonephrosis,  probably  of  cal- 
culousj  origin  ;  the  mobility  an  accident  due  to  consequent 
changes  of  renal  volume. 

I  saw  this  lady  again  in  June  1883.  She  was  in  much  better 
general  health  and  less  pain.  Her  chief  trouble  was  now 
frequency  of  micturition.  The  uriue  was  almost  free  from  pus, 
none  being  visible  to  the  naked  eye,  though  globules  were  still  to 
be  detected  with  the  microscope.  There  was  a  large,  nearly 
globular,  mass  which  lay  in  the  renal  position,  extending  from 
the  edge  of  the  thorax  to  that  of  the  pelvis,  which  with  firm  and 
gradual  pressure  could  be  made  to  ascend  and  lose  itself  under 
the  ribs.  It  was  probable  that  this  kidney,  formerly  the  source 
of  the  pus,  had  become  closed  and  comparatively  quiescent.  The 
handling  which  was  now  practised  with  impunity  conld  not  have 
been  borne  formerly.  The  patient  was  advised  to  keep  the 
organ  from  falling  by  means  of  a  belt  and  pad,  such  as  is  referred 
to  in  the  case  of  Holloway  (p.  1041). 

Mobility  Jessie  A  ,  aged  twenty- six,  married,  with  one  child,  was 

kidney*  admitted  into  St.  George's  Hospital,  under  Dr.  Barclay,  February 
first  28,  1877.    Seven  years  before  she  had  been  naturally  delivered, 

montlisfiV6  but  after  a  protracted  labour,  followed  by  much  haemorrhage  ; 
after  pro-  five  months  afterwards  she  was  suddenly  attacked  with  pain  in 
labour*  ^e  right  side  of  the  abdomen,  headache,  and  vomiting,  and 
found  a  tumour  at  the  seat  of  pain,  which  was  stated  to  have 
increased  in  size  until  a  year  ago,  and  then  remained  stationary. 
During  the  first  five  years  the  attacks  recurred  at  intervals  of 
three  or  four  months,  latterly  much  more  frequently.  At  first 
they  lasted  a  day  or  two,  recently  longer.  On  admission  she  had 
not  been  free  for  nearly  a  week.  It  was  stated  that  the  tumour 
enlarged  at  the  monthly  periods. 

On  admission,  a  rounded  mass  of  the  size  and  shape  of  the 
adult  kidney  lay  horizontally  across  the  right  half  of  the  abdomen 
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at  the  level  of  the  umbilicus ;  this  moved  with  respiration 
through  a  space  of  about  2  inches  ;  by  manipulation  it  could  be 
made  to  slip  out  of  reach  under  the  ribs,  but  not  downwards. 
Resonance  over  the  tumour  was  comparatively  high-pitched. 
Pain  and  nausea  were  produced  by  pressure  upon  it.  There  was 
aching  in  the  right  loin  and  back,  and  right  side  of  the  abdomen. 
The  general  look  of  the  patient  was  that  of  health.  The  legs 
were  slightly  oedematous.  The  urine  was  highly  albuminous,  and 
contained  granular  casts  and  pus-cells.  The  symptoms  quieted 
with  rest,  and  the  patient  left  the  hospital  free  from  pain. 

She  was  re-admitted  under  my  care  on  February  13,  1878. 
The  pain  in  the  tumour  and  in  the  loins  had  returned  a  fortnight 
after  her  dismissal  and  been  constant  since,  in  addition  to  which 
she  had  severe  paroxysms  of  pain,  attended  with  vomiting,  once 
every  two  or  three  weeks.  The  urine  was  said  to  have  contained 
blood,  but  none  was  found  and  only  a  trace  of  albumen.  The 
tumour  was  as  before.  With  rest  in  bed,  pain  and  vomiting 
ceased,  and  she  left  the  hospital  much  relieved  before  any  further 
measures  were  adopted. 

A  gentleman  of  about  twenty-two  years  of  age,  of  spare  and  Movable 
active  figure,  who  was  devoted  to  hunting,  and  had  had  many  -n  a 

severe  falls,  in  one  of  which  he  had  broken  his  leg,  though  so  far  man  pro_ 
as  he  knew  he  had  never  sustained  any  internal  injury,  applied  to  hably  the 
me  in  the  following  circumstances.  Some  mouths  previously  he  vjolence> 
had  had  what  was  thought  to  be  an  attack  of  cystitis  with  pain 
in  the  bladder  and  penis,  and,  as  was  stated,  pus  in  the  urine, 
which  addition  ceased  to  present  itself  a  fortnight  later.  His 
object  in  consulting  me  was  to  know  whether  the  urine  was  now 
natural  and  whether  he  might  still  hunt.  The  urine  was  alkaline 
and  loaded  with  amorphous  phosphates,  .n  other  respects  natural. 
He  looked  in  perfect  health,  but  had  slight  dull  pain  in  the  right 
renal  region,  which  was  not  increased  by  exertion,  by  shaking  or 
by  stooping,  was  not  accompanied  by  tenderness,  and  did  not 
pass  into  the  thigh  or  testicle.  He  drew  attention  to  a  movable, 
painless  lump,  which  he  had  tound  in  the  right  hypochondrium, 
just  under  the  liver,  I  could  here  feel  a  tumour  in  size  and 
shape  like  one  end  of  the  kidney,  which  descended  to  a  level 
midway  between  that  of  the  umbilicus  and  the  margin  of  the 
thorax,  and  under  pressure  quickly  withdrew  to  underneath  the 
ribs.  This  lay  deep  in  the  cavity  of  the  abdomen,  but  did  not 
give  the  impression  of  being  so  far  back  as  the  normal  position 
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of  the  kidney.  The  mass  was  neither  tender  nor  painful,  and 
beyond  the  slight  pain  in  the  back,  which  was  not  certainly  renal, 
there  were  no  symptoms.  My  advice  was  not  indeed  sought 
with  regard  to  the  movable  kidney,  which  was  only  incidentally 
mentioned.  I  advised  him  to  forbear  violent  exercise,  whether 
on  horseback  or  otherwise,  but  had  little  expectation  that  the 
counsel  would  be  followed. 

Mr.  J.  S.,  a  gentleman  of  the  age  of  fifty-seven,  consulted  me 
in  the  summer  of  1882  for  disturbances  connected  with  a  mov- 
able kidney,  which  had  been  detected  five  years  previously  by 
Dr.  Seegen,  of  Carlsbad.  No  cause  was  to  be  traced.  The 
patient  was  fairly  adipose,  in  accordance  with  his  time  of  life, 
and  in  good  general  health.  He  drew  attention  to  a  movable 
tumour,  which  could  be  felt  deep  in  the  abdomen  on  the  right 
side,  just  inside  the  nipple  line.  This  had  the  dimensions, 
rounded  outline,  and  feel  of  the  kidney.  At  the  highest,  the 
lower  end  just  protruded  from  under  the  ribs  ;  at  the  lowest,  it 
was  one  inch  below  the  umbilicus,  four  inches  below  the  boundary 
of  the  thorax.  The  descent  was  voluntarily  effected  by  inspira- 
tion and  effort;  under  pressure  the  mass  quickly  ascended  until 
all  but  about  the  lowest  inch  was  under  cover  of  the  ribs  (fig. 
2,  p.  1023).  The  line  of  movement  was  vertical.  Manipulation 
elicited  much  tenderness  and  left  soreness.  There  was  frequent 
but  not  severe  pain  in  the  position  of  the  movable  kidney, 
either  on  bodily  movement  or  mental  excitement,  and  always  on 
first  rising  in  the  morning.  When  his  thoughts  were  diverted, 
the  patient  was  usually  unconscious  of  the  discomfort ;  when  he 
thought  of  it  he  was  aware  of  a  dull  heavy  sensation,  as  if  the 
moving  body  were  a  four-pound  weight.  His  chief  trouble, 
however,  was  connected  with  the  bowels,  which  acted  loosely 
under  mental  excitement  or  bodily  movement ;  the  diarrhoea,  for 
it  amounted  to  no  less,  being  so  connected  in  sensation  with 
the  movable  kidney  as  to  give  the  patient  the  impression  that 
the  functional  disturbance  was  connected  with  the  organic 
mobility. 

There  had  been  no  history  of  the  passing  of  blood  or  gravel, 
and  the  urine  on  examination  was  found  to  be  natural,  save  that 
it  contained  cells  of  flat  epithelium,  such  as  might  have  come 
from  the  pelvis. 

The  diarrhoea  and  pain  were  greatly,  almost  completely, 
controlled  by  recumbency  and  opium,  and  with  the  general  good 
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health  and  fair  comfort  of  the  patient,  I  had  no  hesitation  in 
advising  him  to  remain  content  with  such  relief  rather  than  to 
seek  for  radical  cure  by  excision. 

On  January  26,  1881,  I  was  consulted  by  Dr.  Parr,  of  Ken-  Movable 

sington,  with  regard  to  Mrs.  S  ,  a  lady  of  the  age  of  thirty-  associated 

six,  the  mother  of  four  children.  She  was  born  in  India,  tut  had  with 
been  in  EDgland  for  five  years.  Three  years  before  leaving  she  analgia- 
had  suffered  much  from  pain,  apparently  neuralgic,  which  was  question  of 
widely  distributed  over  the  left  side  of  the  body,  affecting  the 
neck,  thorax,  arm  and  leg,  and  was  worse  at  the  menstrual  periods. 
More  recently,  while  still  in  India,  she  began  to  have  pain  in  the 
right  lumbar  region,  which  was  aggravated  by  movement  and  at 
the  monthly  times.  She  had  some  frequency  of  micturition, 
especially  after  exercise,  but  none  at  night,  and  had  not  to  her 
knowledge  passed  blood  or  gravel.  I  found  her  with  pain  anu 
tenderness  in  the  right  hypochondrium,  and  felt  a  lump  just 
below  the  liver,  deeply  placed  by  the  side  of  the  spinal  column. 
She  was  somewhat  'abdominous,'  and  palpation  deep  and 
difficult,  but  the  size  and  situation  of  the  mass  were  such  that  I 
had  no  hesitation  in  inferring  it  to  be  renal.  The  lady  had 
many  friends  to  satisfy,  and  sought  many  medical  opinions. 
Accomplished  observers  expressed  diverse  views  as  to  the  nature 
of  her  complaint — that  it  was  wholly  neurotic,  that  it  was  hepatic, 
that  it  was  renal,  the  supporter  of  the  latter  view  resting  it  con- 
fidently on  the  ground  that  the  tumour  could  be  made  to  move 
like  a  pea  in  a  pod,  an  essentially  renal  characteristic.  When  the 
nature  of  the  mass  had  thus  declared  itself  by  its  mobility,  it  was 
thought  expedient  to  obtain  a  surgical  and  an  independent  view. 
The  surgeon  regarded  the  tumour  as  hepatic,  but  when  assured 
of  its  '  renality,'  professed  his  readinesp  to  remove  either  the 
kidney  or  a  stone  from  its  interior.  Upon  the  offer  I  was  asked 
again  to  examine  the  patient.  She  was  placed  under  chloroform 
so  as  to  allow  of  a  perfect  examination  of  the  tumour,  which  its 
tenderness  had  before  prevented.  It  presented  exactly  the  shape 
and  size  of  the  lower  half  of  the  kidney  ;  when  depressed  it  came 
into  cognizance,  descending  to  a  point  about  half-way  between 
the  ribs  and  the  umbilicus  ;  under  pressure  it  slipped  up  out  of 
reach.  The  urine  contained  a  trace  of  albumen,  a  few  pus-cells, 
and  many  crystals  of  uric  acid  and  oxalate  of  lime.  A  solitary 
cast  was  seen.  As  to  the  question  of  operation,  this  was  held  to 
be  unadvisable,  not  only  on  the  general  ground  that  the  movable 
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kidney  is  so  little  dangerous  that  severe  risk  was  not  justifiable 
in  its  removal,  but  that  in  this  case  there  was  severe  neuralgia 
on  the  other  side,  which  the  nephrotomy,  should  the  patient 
survive  it,  was  not  likely  to  benefit.  The  feasibility  of  support 
by  truss  or  bandage  was  set  aside  by  the  fatness  of  the  abdomen 
and  consequent  depth  of  the  tumour. 

Movable  On  November  6,  1882,  I  was  consulted  by  Mrs.  Y  ,  a 

kidney  *ac^  °^  ^e  age  of  thirty-five,  who  had  been  married  for  fourteen 
after  efforts  years,  and  had  eight  children.  Five  and  a  half  years  previously 
in  lifting,  had  a  '  nervous  attack  '  after  confinement,  with  pain  in  the 

frou^truss  ^e^'  ^e^'  Du^  otherwise  had  good  health  until  the  beginning  of 
her  present  ailment,  which  occurred  in  this  wise  a  year  and  a 
half  before  I  saw  her.  She  undertook  the  nursing  of  her 
husband,  who  had  become  helpless  from  illness  and  had  to  use 
great  efforts  in  lifting  him  ;  under  this  employment  she  gradually 
got  pain  through  the  right  side,  from  the  front  to  the  back, 
immediately  below  the  edge  of  the  thorax.  This  was  not  severe 
or  even  very  troublesome,  excepting  that  after  irregular  intervals, 
which  varied  from  five  to  ten  days,  she  had  attacks  of  intense 
pain  by  which  she  was  completely  prostrated  for  ten  or  twelve 
hours.  The  pain  passed  under  the  liver  from  the  front  of  the 
abdomen  to  near  the  spine,  and  was  accompanied  with  vomitir.g. 
These  attacks  which  constituted  her  chief  distress  were  relieved 
by  rest  in  bed  and  the  hypodermic  injection  of  morphia.  Before 
1  saw  the  patient  a  bandage  had  been  applied  without  avail  and 
excision  of  the  kidney  suggested. 

A  rounded  resistant  mass  of  the  shape  and  size  of  one  end  of 
the  kidney  could  be  felt  to  emerge  from  beneath  the  right  edge 
of  the  thorax  under  inspiration  and  voluntary  effort,  and  with 
pressure  to  retreat  as  rapidly  in  the  direction  whence  it  came. 
The  tumour  presented  itself  on  the  lateral  aspect  of  the  abdomen 
inches  from  the  middle  line ;  at  its  lowest  it  reached  about  an 
inch  below  the  umbilicus  ;  its  line  of  movement  appeared  to  be 
vertical.  The  positions  of  the  tumour  were  almost  exactly  those 
represented  in  diagram  2,  page  1023).  Handling  of  the  tumour 
gave  a  sensation  scarcely  amounting  to  pain.  The  general  aspect 
cf  the  patient  was  that  of  perfect  health.  The  urine  contained 
a  trace  of  albumen,  no  blood  or  casts,  a  few  pus-cells,  and  a 
quantity  of  epithelium  ;  some  if  it  was  squamous  as  if  from 
the  vagina,  and  some  tesselated  and  tailed,  possibly  from  the 
pelvis. 
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The  treatment  consisted  in  the  adaptation  of  a  trass,  of  which 
the  main  spring  passed  half  round  the  body,  a  pad  at  one  end 
resting  on  the  spine,  while  at  the  other  was  a  conical  compress 
in  which  was  a  spiral  spring,  which  made  deep  pressure  into  the 
right  hypochondrium.  This  proved  so  successful  that  from  the 
time  of  its  application  the  attacks  of  pain  ceased,  and  she 
appeared  to  be  restored  to  perfect  health.  Six  months  after- 
wards she  told  me  that  the  relief  given  by  the  instrument  was 
such  that  she  could  not  possibly  do  without  it.  She  had  been 
once  attacked  by  the  old  pain  after  much  walking. 

Talitha  Edwards,  sixty-three  years  of  age,  a  widow  who  had 
had  nine  children,  was  admitted  into  St.  George's  Hospital 
under  my  care,  December  15,  1880.  She  then  had  bronchitis,  of 
which  she  had  had  many  previous  attacks.  She  had  formerly 
had  and  recovered  from  two  attacks  of  paraplegia.  Five  years 
before  admission  she  fell  off  a  table,  and  severely  bruised  the 
right  loin  and  buttock  ;  from  this  time  she  became  subject  to 
severe  pains  through  the  loin  and  down  the  thigh,  which  had 
become  worse  during  the  last  two  months,  and  of  late  nearly 
continuous,  and  so  severe  as  to  be  called  excruciating.  The 
pain  had  been  worse  when  she  lay  on  the  left  side,  and  frequently 
accompanied  with  vomiting.  When  in  the  hospital  she  com- 
plained of  continuous  pain  through  the  right  hypochondrium 
from  the  front  to  the  back,  and  of  cccasional  pain  in  the  right 
iliac  region,  in  the  sciatic  notch,  and  down  the  thigh.  The  abdo- 
men was  full  and  fat  but  flabby,  so  that  it  offered  no  insuper- 
able difficulty  to  palpation.  The  hand  could  be  deeply  pressed 
under  the  ribs,  to  the  exclusion  of  hepatic  enlargement.  When 
she  lay  on  the  left  side  an  oval,  rounded  mass,  of  the  size  of 
the  kidney  and  much  its  shape,  except  that  no  hilum  could 
be  felt,  came  out  from  under  the  right  ribs,  and  presented 
itself  between  the  umbilicus  and  the  anterior  superior  spine  of 
the  ilium  (fig.  3,  p.  1023).  By  manipulation,  which  caused  much 
pain  and  made  her  feel  sick,  this  could  be  made  to  withdraw 
itself  whence  it  came  with  a  sudden  slipping  movement.  It 
moved  similarly  as  she  changed  her  position,  coming  out  of 
cover  when  she  turned  on  the  left  side.  The  urine  was  natural, 
excepting  that  it  was  alkaline,  and  contained  a  few  pus-cells  and 
some  flat  epithelium,  probably  from  the  vagina.  The  treatment 
on  this  occasion  consisted  mainly  of  rest  and  opiates,  of  which 
the  hypodermic  injection  of  morphia  was  found  to  give  most 
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relief.  But  severe  attacks  of  pain  continued  to  recnr,  and  the 
patient  left  the  hospital  much  as  she  entered  it. 

On  April  16, 1883,  I  procured  her  return,  as  I  wished  to  give 
her  the  benefit  of  a  truss  of  a  kind  I  had  recently  employed. 
She  still  had  much  pain  of  the  kind  previously  described,  in 
addition  to  which  she  had  recently  had  severe  shooting  pains  in 
the  left  side  of  the  epigastrium,  where  a  pulsation  like  that  of 
one  of  the  branches  of  the  aorta  could  be  detected,  but  no  definite 
tumour.  Her  pain  had  been  such  that  she  had  been  long  unable 
to  follow  her  pursuit,  which  was  that  of  a  dressmaker ;  her 
manner  was  nervous  and  her  countenance  worn,  haggard,  and 
expressive  of  long  suffering.  The  abdomen  was  bulky  and  the 
movable  tumour  deeper  than  usual — somewhat  unpromising  cir- 
cumstances for  mechanical  treatment ;   a  truss,  however,  was 

provided  similar  to  that  described  in  reference  to  Mrs.  Y  , 

with  an  elongated  conical  pad  pressing  into  the  right  hypochon- 
drium.  The  effect  of  this  was  striking ;  not  only  was  the  pain  in 
the  right  side  relieved,  but  also  that  on  the  left,  so  that  the  patient 
no  longer  needed  to  remain  in  bed,  but  was  able  to  walk  about  in 
comfort,  with  very  little  vestige  of  her  former  distress. 

Movable  Minnie  Holloway,  a  married  woman,  thirty  years  of  age,  was 

kidney  delivered  of  her  fifth  child  on  December  4,  1882,  after  a  tedious 
labour.  labour  in  which,  according  to  her  statement,  she  was  unattended. 
Symptoms  Her  recovery  was  not  different  from  her  former  experiences 
abdominaf  until>  after  three  weeks,  she  began  to  get  about.  She  then  was 
belt.  attacked  with  severe  pain,  which  passed  from  the  spine  at  the 

renal  level  round  the  right  hypochondrium  just  below  the  ribs, 
and  downwards  across  the  right  umbilical  region  to  the  groin, 
where  it  terminated  about  the  middle  of  Poupart's  ligament. 
This  compelled  her  to  keep  her  bed  for  a  fortnight,  during  which 
time  the  pain  was  severe,  continuous,  accompanied  with  nausea, 
as  often  as  once  a  day  with  vomiting,  and  with  frequent  shiver- 
ing. At  the  end  of  the  fortnight  the  pain  so  much  abated  that 
she  was  nearly  free  from  it  while  at  rest,  though  movement 
never  failed  to  bring  on  a  recurrence  of  it.  The  symptoms  were 
supposed  to  be  due  to  uterine  inflammation,  and  on  March  28, 
1883,  she  obtained  admission  at  St.  George's  Hospital  under  Dr. 
Barnes.  He  could  discover  no  evidence  of  uterine  disease,  but 
found  a  movable  tumour  in  the  right  hypochondrium,  which  he 
considered  to  be  a  movable  kidney,  and  in  this  belief  trans- 
ferred the  patient  to  me  on  the  30th. 
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She  was  not  thin,  and  save  that  she  was  somewhat  flabby  had 
the  general  appearance  of  health.  She  complained  of  an  aching 
pain  in  the  right  axillary  line  just  below  the  edge  of  the  thorax, 
in  which  position  a  rounded  oval  tumour  could  be  felt,  which  had 
the  dimensions  of  the  kidney,  and  with  very  slight  pressure 
slipped  upwards  and  was  lost  under  the  ribs.  With  inspiration 
it  again  presented  itself,  and  when  breath  was  drawn  deeply 
could  be  felt  as  low  as,  and  even  at  times  lower  than,  the  um- 
bilicus. It  ranged,  as  represented  in  the  diagram,  from  the 
thoracic  edge  to  about  the  level  of  the  spine  of  the  ilium,  and 
from  the  lateral  limit  to  about  midway  between  this  and  the 
middle  line  (fig.  5,  p.  1024).  Pressure  on  the  mass  caused  but 
slight  uneasiness,  manipulation  was  wTell  borne,  and  indeed  it 
was  chiefly  by  this  means  that  the  limits  of  movement  were 
made  out  to  be  as  wide  as  represented.  The  right  lumbar 
hollow  was  deeper  and  more  resonant  than  the  left.  The  urine 
was  natural,  excepting  that  it  contained  epithelium,  evidently  of 
vaginal  origin. 

A  truss,  such  as  was  used  in  the  case  of  Mrs.  Y  ,  was 

adapted  and  gave  relief  to  the  pain,  but  she  complained  that  the 
pressure  made  the  region  of  the  tumour  tender.  An  elastic 
support  was  then  made  such  as  is  commonly  known  as  a  riding  - 
belt,  with  the  addition  of  a  firm  circular  pad  which  compressed 
the  right  hypochondriac  region.  This  was  su  ^cessful  in  all  re- 
spects ;  with  it  the  patient  was  able  to  walk  about  without  dis- 
comfort, and  left  the  hospital  perfectly  relieved  of  the  symptoms 
for  which  she  had  entered  it. 

Charlotte  Roberts,  aged  thirty-eight,  a  married  woman,  work-  Movable 
ing  as  a  dressmaker,  the  mother  of  two  children,  was  admitted 

kidney 

under  my  care  in  St.  George's  Hospital  on  April  16,  1883.    She  after 
had  had  good  health  until  the  birth  of  her  second  child  thirteen  ^^"j-J. 
years  before,  immediately  after  which  she  observed  for  the  first  bandage 
time  a  lump  in  her  right  side  which  will  be  presently  described.  an(l  Pad' 
She  thought  this  had  been  caused  by  some  injury  inflicted  during 
the  forcible  removal  of  the  after- birth.    Eighteen  months  after- 
wards she  had  'inflammation  of  the  womb,'  for  which  she  had 
leeches  applied  internally. 

When  admitted  she  was  somewhat  anasmic,  and  complained 
of  weakness  and  nervousness,  symptoms  which  she  associated 
with  the  lump  in  her  side.  The  abdomen  was  somewhat  thin, 
and  it  was  easy  to  feel  a  mass  which  corresponded  in  shape  and 
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size  with  the  kidney,  which  emerged  from  the  right  hypochon- 
drium,  and  descended  so  far  that  its  lower  end  was  within  half 
an  inch  of  the  level  of  the  spine  of  the  ilium.  With  gentle 
pressure  the  mass  slipped  up  out  of  reach  under  the  right  ribs 
(fig.  4,  p.  1023).  Pressure  on  the  movable  organ  caused  a  dull 
pain  with  a  feeling  of  sickness,  sometimes  pain  of  a  more  acute 
kind.  Irrespective  of  pressure,  the  patient  had  at  times  pain 
diffused  over  the  right  lumbar  region  and  under  the  lower  part 
of  the  sternum.  She  was  liable  also  to  attacks  of  vomiting,  which 
recurred  at  intervals  varying  from  a  week  to  a  fortnight,  which 
were  accompanied  with  pain  and  the  passage  of  much  clear  urine. 

The  upper  abdominal  region  was  experimentally  encircled 
with  ordinary  elastic  webbing,  under  which  at  the  point  of 
emergence  of  the  tumour  was  a  thick  firm  pad.  This  was  found 
to  give  so  much  relief  that  an  elastic  belt  was  made  to  fit  her, 
with  a  pad  as  in  the  case  last  reported.  This  appeared  to  give 
complete  relief,  and  she  left  the  hospital  in  comfort. 

Movable  On  March  31,  1883,  I  saw  with  Dr.  Fergusson,  of  Richmond, 

kidney  a  ^a(^  *n  woom  ne  na(^  detected  a  movable  kidney.  She  was 
after  thirty-eight  years  of  age,  the  mother  of  seven  children.  Six 

labour.       years  previously,  on  recovering  from  chloroform  which  had  been 
current  al-  administered  during  her  fourth  labour,  she  became  aware  of 
Luminuria.  severe  pain  which  passed  round  the  right  side  of  the  body  from 
truss.         *ne  spine  t°  the  anterior  median  line,  parallel  to  and  immediately 
beneath  the  lower  boundary  of  the  thorax.    This  was  so  severe 
as  to  keep  her  awake  for  the  greater  part  of  three  or  four  nights. 
There  was  no  vomiting  nor  any  recognised   urinary  trouble. 
Afterwards  the  pain  gradually  abated,  but  did  not  entirely  leave 
her  for  long  together.    It  became  for  a  time  worse  after  each 
subsequent  confinement,  at  the  monthly  periods,  and  after  exer- 
cise or  movement  as  in  travelling.  With  rest  it  always  got  better, 
and  often  almost  ceased  for  a  time.    It  never  extended  into  the 
leg  or  groin.  There  was  never  any  vomiting,  nor  did  there  occur 
any  such  exacerbation  with  constitutional  disturbances  as  are 
sometimes  found  in  connection  with  the  movable  kidney.  The 
point  which  chiefly  excited  apprehension  was  the  occasional 
appearance  of  albumen  in  the  urine,  sometimes  a  mere  trace, 
sometimes  as  much  as  a  fifth,  which  presented  itself  usually 
about  mid-day,  after  she  had  moved  about,  the  urine  passed  on 
rising  being  natural.    It  appeared  that  about  a  year  before,  the 
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patient  had  for  a  time  passed  bloody  and  albuminous  urine  after 
taking  cold,  and  it  was  presumed  that  the  intermitting  albumi- 
nuria now  observed  was  the  residuum  of  this  attack. 

The  patient  was  pale,  flabby,  by  no  means  thin,  with  a  soft 
loose  abdomen.  As  she  lay  on  her  back  a  tumour  of  the  size  and 
shape  of  the  kidney  could  be  felt  to  emerge  under  inspiration 
from  under  the  right  ribs,  and  present  itself  almost  at  any  spot 
on  the  right  anterior  region  of  the  abdomen,  even  so  low  down 
as  the  iliac  fossa.  It  gave  the  sensation  of  being  very  loosely 
tethered,  so  that  a  little  pressure  with  the  hand  made  it  move 
laterally  or  downwards,  or  suddenly  to  slip  up  out  of  reach  with 
characteristic  alacrity.  The  extent  of  movement  is  represented 
in  the  diagram  (fig.  6,  p.  1024).  Five  inches  were  measured 
vertically  from  the  point  of  disappearance  at  the  edge  of  the 
ribs  to  the  upper  end  of  the  mass  when  at  its  lowest ;  thus  any 
given  point  of  the  movable  organ  must  have  ranged  through  at 
least  eight  inches.  Laterally  the  movement  was  about  four 
inches.  Pressure  caused  slight  discomfort,  but  nothing  that  was 
much  complained  of.  The  pain,  which  passed  round  the  right 
hypochondrium,  extended,  though  less  severely,  into  the  left,  and 
the  patient  had  the  belief  that  the  left  kidney  was  movable  as 
well  as  the  right.  I  could  not,  however,  find  any  tactile  evidence 
of  this. 

There  was  no  evidence  of  renal  disease  apart  from  the 
albuminuria  and  the  mobility  of  the  kidney,  no  oedema,  nor 
any  sign  of  cardiac  hypertrophy  or  of  vascular  tension.  The 
urine  was  of  natural  appearance  and  good  specific  gravity.  I 
examined  specimens  passed  both  by  day  and  by  night,  and  found 
in  both  a  trace  of  albumen  scarcely  enough  to  precipitate.  There 
were  no  casts  or  morbid  products  which  could  be  distinctly 
recognised  as  renal,  but  much  vaginal  epithelium.  I  thought 
that  the  trace  of  albumen  was  the  result  of  the  attack  of  neph- 
ritis and  not  connected  with  the  mobility  of  the  kidney.  Iron 
was  given  in  view  of  her  general  state,  and  to  keep  the  organ 
in  place  a  truss  was  constructed,  identical  with  that  used  by 

Mrs.  Y  .    This  was  quite  successful  in  keeping  the  kidney 

in  place  and  relieving  the  lumbar  pain,  but  the  patient  com- 
plained somewhat  of  its  pressure,  and  1  suggested  the  trial  in 
its  place  of  a  pad  and  elastic  bandage. 


1044 


URINARY  PARALYSIS. 


Chap.  XVI. 


CHAPTER  XVI. 

URINARY  PARAPLEGIA. 

Certain  renal  diseases  are  liable  to  produce  paraplegia. 
Malignant  growths  beginning  in  the  kidney  ma,y  encroach 
upon  the  vertebrae  and  eat  into  the  spinal  canal  with 
results  as  strongly  pronounced  in  the  way  of  paralysis  as 
are  found  to  follow  fracture  or  dislocation  (see  p.  779). 
Whether  pus,  which  has  broken  out  of  the  kidney  ever 
penetrates  the  inter- vertebral  foramina  I  do  not  know ;  it 
seems  not  impossible,  but  I  have  not  yet  found  an  instance, 
the^theory  Advancing  still  further  into  the  region  of  hypothesis  we 
of  reflex      come  to  the  doctrine  of  Reflex  Urinary  Paraplegia,  which 
paralysis.    wag  conceive(j  by  Stanley,  christened  by  Graves,  and 
adopted  by  Brown- Sequard.    The  theory  of  Stanley  was 
that  an  irritation  commencing  in  the  kidney  was  conveyed 
by  the  nerves  to  the  cord,  which  itself  underwent  no 
change  but  transmitted  the  irritation  to  the  lower  limbs, 
to  the  impairment  of  their  nervous  function.    The  theory 
later  took  more  definite  shape,  and  met  with  much,  and 
for  a  time  with  general,  acceptance.    The  mode  of  ope- 
ration was  thought  to  be  clearly  made  out  by  reasoning 
and  experiment,  and  under  the  great  authority  of  Brown- 
Sequard  became  a  part  of  medical  belief.    Anaemia  of  the 
cord  was  believed  to  be  the  essential  change,  this  being- 
brought  about  by  a  spasm  of  its  blood-vessels,  and  this 
by  an  irritation  carried  to  their  nerves  from  the  part, 
whether  kidney  or  bladder,  which  was  primarily  at  fault. 
If  a  nervous  centre,  it  was  urged,  be  deprived  of  blood, 
its  function  is  abrogated,  as  hemiplegia  may  result  from 
the  tying  of  a  carotid,  or  paraplegia  from  ligature  or 
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compression  of  the  aorta.  So  the  cord,  if  deprived  of 
blood,  though  only  by  vascular  spasm,  may  feasibly  be 
supposed  to  cease  to  act  as  a  channel  of  nervous  influence. 
This  theory  is  so  generally  accepted,  at  the  same  time 
that  its  application  to  the  kidney  and  the  existence  of 
urinary  paraplegia  as  of  reflex  origin  have  been  so  gravely 
questioned,  that  it  is  necessary  to  look  somewhat  narrowly 
at  the  facts  which  bear  upon  this  part  of  the  question. 
Dr.,  now  Sir  W.  Gull,  in  a  judiciously  sceptical  paper  1 
showed  that  in  some  of  the  cases  which  had  been  accepted 
as  of  reflex  paraplegia  the  paralysis  was  not  real,  while 
in  others  it  was  not  reflex  but  more  probably  connected 
with  organic  disease  of  the  cord,  and  later  still  Dr.  Weir 
Mitchell  in  a  no  less  masterly  criticism  2  not  only  enforced 
the  incredulity  which  since  GulPs  paper  had  began  to 
attach  itself  to  the  interpretation  which  Stanley  and 
Graves  had  put  upon  their  cases,  bat  also  threw  doubts 
upon  the  whole  theory  of  reflex  paralysis.  It  was  urged 
that  it  was  highly  improbable  that  a  vasal  spasm  could 
be  steadily  maintained  for  months  or  years  without  any 
intervals  of  relaxation  ;  while  supposing  it  to  be  so  main- 
tained with  completeness  enough  to  abolish  function  by 
want  of  blood  it  was  inconceivable  that  a  tissue  so  mobile 
as  the  nervous  should  not  become  softened  or  show  other- 
wise in  textural  change  some  result  of  the  prolonged 
starvation  to  which  it  had  been  subjected.  Softening  of 
the  brain  rapidly  follows  embolic  obstruction,  and  no  less 
so  when  the  blood  has  been  cut  off  by  ligature,  as  of  the 
carotid,  presuming  that  the  collateral  circulation  is  not 
efficient  for  vicarious  duty. 

The  questions  to  be  answered  are  two — first,  whether 
there  is  any  such  thing  as  urinary  paraplegia  ;  whether 
in  any  way,  by  nerves  or  vessels,  by  any  reflexion,  convey- 
ance, or  extension  of  disease  apart  from  the  encroachment 

1  '  On  paralysis  of  the  lower  extremities  consequent  upon  disease  of  the 
bladder  and  kidneys,'  by  W.  Gull,  M.D..  Guy's  Hospital  Reports,  1861,  vol.  vii. 
p.  313. 

2  '  Paralysis  from  peripheral  irritation,'  by  S.  Weir  Mitchell,  M.D.,  New 
York  Med.  Journ.  1866,  vol.  ii.  p.  321. 
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of  a  growth,  paraplegia  is  brought  about  as  a  consequence 
of  disease  of  the  urinary  organs  ; — and  secondly,  whether 
if  paraplegia  does  arise  from  this  cause,  whether  it  comes 
on  without  material  change  in  the  cord  by  the  mere  sus- 
pension of  function  which  is  implied  by  the  term  reflex. 
To  find  replies  I  will  briefly  review  some  of  the  evidence 
which  has  been  adduced. 

Mr.  Stanley  in  the  paper  wherein  the  theory  of  uri- 
nary paralysis  was  first  propounded,  related  seven  cases 
as  examples.1  In  five  of  these  the  supposed  cause  of  the 
paraplegia  was  that  disseminated  suppuration  of  the  kid- 
ney which,  as  we  now  know,  is  so  consistently  a  result  of 
it.  Disease  of  the  cord,  paralysis  of  the  bladder,  putre- 
faction of  urine,  and  scattered  renal  suppiuation  as  the 
result  of  absorption,  is  a  morbid  sequence  which  is  well 
made  out  and  presents  itself  but  too  often.  It  is  at 
least  a  suspicious  circumstance  that  the  particular  form 
of  renal  disease  which  is  credited  with  having  produced 
spinal  paralysis  is  precisely  that  which  spinal  paralysis  so 
regularly  produces. 

It  is  to  be  presumed,  in  the  absence  of  any  conclusive 
evidence  to  the  contrary,  that  what  Stanley  supposed  to  be 
the  cause  was  in  reality  the  effect,  and  his  deduction,  so 
far  as  it  is  based  on  cases  of  this  nature,  correspondingly 
mistaken.  That  it  was  so  must  be  clear  to  anyone  who 
reads  the  cases.  Four  of  these  present  much  the  same 
outlines  :  a  man  perhaps  has  an  injury  to  the  spine  or  he 
has  pain  there,  or  without  either  he  becomes  unable  to 
move  his  legs  or  pass  his  water.  He  dies  with  the  kidney 
of  disseminate  suppuration,  but  with  no  disease  of  the 
spinal  cord  which  is  evident  to  the  naked  eye.  Presuming 
one  of  the  many  changes  to  exist  in  the  cord  which  are 
effective  for  its  destruction  though  not  for  its  disfigure- 
ment, the  sequence  becomes  intelligible  and  consistent 
with  our  daily  experience.  With  the  naked  eye  only 
almost  any  change  confined  to  the  cord  short  of  diffluence 

1  'On  irritation  of  the  spinal  cord  and  its  nerves  in  connection  with  disease 
of  the  kidneys,'  by  E.  Stanley,  Med.-Chir.  Trans.  1833,  vol.  xviii.  p.  260. 
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might  escape  notice.  It  is  therefore  impossible  to  infer 
that  the  cords  in  these  cases  were  healthy  or  the  paralytic 
symptoms  and  the  renal  lesion  otherwise  than  dependent 
upon  spinal  disease.  The  argument  as  applied  to  these 
of  Stanley's  cases  is  equally  suited  to  a  large  number  of 
similar  ones  related  by  other  authors,  and  it  may  be  stated 
as  a  general  conclusion  that  when  the  kidney  of  scattered 
suppuration  is  concurrent  with  paraplegia  the  disease  of 
the  kidney  is  not  the  cause  but  the  consequence. 

Among  the  other  conditions  regarded  by  Stanley  as 
the  cause  of  paraplegia  without  disease  of  the  cord  is 
dilatation  of  the  kidney.  This  was  exemplified  by  a  case 
supplied  by  Burrows  of  a  man  who  for  two  years  had  had 
severe  pain  in  the  spine  and  incontinence  of  urine  whose 
kidneys  were  found  after  death  with  dilated  and  in- 
flamed pelves  and  mottled  structure.  The  spinal  cord 
displayed  no  further  evidence  of  disease  than  much  vas- 
cularity of  the  lumbar  pia  mater  and  an  excess  of  fluid 
within  the  sheath.  During  life  there  had  been  much 
tenderness  about  the  sixth  dorsal  vertebra,  difficulty  of 
breathing,  and  the  involuntary  passage  of  urine  and  fseces. 
Presuming  the  vascularity  and  excess  of  fluid  to  indicate 
disease  of  the  cord,  as  we  cannot  doubt  that  they  did,  not- 
withstanding that  in  the  absence  of  microscopic  examina- 
tion no  other  evidence  of  disease  was  discovered,  the 
whole  case  is  clear.  The  condition  of  kidneys  is  pre- 
cisely that  which  must  necessarily  result  from  long  con- 
tinued paralysis  of  the  bladder  with  retention  of  urine, 
and  it  needs  no  farther  argument  to  justify  the  obvious 
conclusion  that  the  renal  disorder  was  the  result  not 
the  cause  of  the  spinal. 

Two  cases  are  related  in  which  complete  motor  para- 
lysis, involving  the  lower  extremities  and  the  sphincter 
together  with  loss  of  sensation  ensued  upon  gonorrhoea ; 
one  was  fatal  in  sixteen  hours,  the  other  in  about  a  fort- 
night, with  sloughing.  In  the  more  rapid  case  the 
kidneys  were  found  to  be  merely  congested,  in  the  other 
they  contained  abscesses.    In  the  more  rapid  case  the 
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cord  was  congested,  in  the  other  it  appeared  natural.  It 
is  scarcely  possible  to  doubt  that  in  both  these  cases 
myelitis  was  present  though  not  disclosed  to  the  naked 
eye.  The  completeness  of  the  paralysis  and  the  slough- 
ing are  characteristic  of  disease  of  the  cord  of  definite 
and  acute  kind,  while  we  have  the  light  of  several  cases 
minutely  examined  by  Sir  W.  Gull  in  which  paraplegia 
ensuant  as  in  these  instances  upon  gonorrhoea  was  found 
to  depend  upon  distinct  inflammatory  change  in  the  cord, 
appreciable  with  the  microscope,  and  in  one  instance  not 
otherwise.1  Sir  W.  Gull  infers  that  paraplegia  after  gonor- 
rhoea is  produced  by  means  of  an  infection,  whether  puru- 
lent or  specific,  which  is  conveyed  to  the  cord  after  the 
manner  in  which  the  swelling  of  the  joints  and  the  other 
secondary  results  of  gonorrhoea  are  produced  :  and  I  think 
we  need  not  hesitate  to  accept  this  conclusion.2 

Thus  it  may  be  argued  that  of  Stanley's  cases  from 
which  the  theory  of  urinary  paraplegia  was  originally 
constructed  there  is  not  one  which,  according  to  our  pre- 
sent knowledge,  is  to  be  explained  on  that  principle.  It 
is  to  be  presumed  that  in  every  one  there  was  disease  of 
the  cord,  either  as  a  primary  lesion  or  as  the  consequence 
of  gonorrhoea,  to  which  as  constantly  the  renal  changes 
were  secondary.3 

Graves  and  Many  other  instances  of  supposed  reflex  paraplegia 
dEtiolles.  f0;iiowing  upon  gonorrhoea,  some  of  which  have  ended 
fatally  and  some  in  recovery,  are  scattered  through 
medical  literature,  but  in  the  absence  of  minute  examina- 
tion of  the  cord  it  may  at  least  be  said  that  none  are 
conclusive.  Dr.  Graves's  cases,  published  soon  after 
Stanley's,  are  equally  equivocal  with  his ;  some,  indeed, 
more  so,  if  that  is  possible  :4  in  one  a  tumour,  the  size  of 
*  half  a  very  small  hazel  nut,'  was  found  external  to  the 

1  1  Cases  of  paraplegia  associated  with  gonorrhoea  and  stricture  of  the 
urethra,'  by  "W.  Gull,  M.D.,  Med.-Chir.  Trans.  1856,  vol.  xxxix.  p.  195. 

2  Med.-Chir.  Trans,  vol.  xxxix.  p.  199. 

3  See  case  quoted  by  Rayer,  loc.  cit.  vol.  iii.  p.  174,  also  by  Graves,  Clin. 
Lectures,  vol.  i.  p.  554. 

*  Graves,  Clin.  Lectures,  2nd  edition,  vol.  i.  p.  563. 
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sheath  of  the  cord,  and  it  is  not  unreasonable  to  suppose 
that  this  may  have  had  some  share  in  producing  the 
paralysis  which  existed  of  the  legs  and  bladder. 

M.  Leroy  d'Etiolles  has  published  a  large  number  of 
cases  of  supposed  urinary  and  reflex  paraplegia,  many  of 
which  were  of  gonorrheal  origin,  and  may  probably  be 
explained  by  implication  of  the  cord  in  the  manner 
already  suggested.  Others  are  cases  in  which  the  weak- 
ness of  the  legs,  as  justly  remarked  by  Sir  W.  Gull, 
appears  to  be  not  more  definite  than  as  part  of  general 
debility,1  which  the  lower  extremities,  as  having  to  sup- 
port the  weight  of  the  body,  usually  express  more  dis- 
tinctly than  the  upper.  This  is  notably  suggested  in  the 
instance  of  a  man  who  died  with  an  abscess  in  the  neigh- 
bourhood of  the  bladder,  consequent  upon  urethritis,  to- 
gether with  disseminated  renal  suppuration.  He  had  a 
trembling  gait,  and  dulness  of  sensation,  which  appeared 
to  be  general.  He  had  diarrhoea,  and  soon  sank  into  the 
state  of  prostration  which  characterises  purulent  absorp- 
tion. 

Similar  remarks  will  apply  to  a  man  with  stricture  and 
perineal  abscess,  who  had  weakness  of  the  legs  with  some 
obtuseness  of  sensation,  coincidently  with  a  febrile  attack 
which  caused  much  prostration. 

Of  the  cases  related  by  this  author  those  in  which  the 
reflex  theory  is  best  borne  out  are  some  in  which  enlarge- 
ment of  the  prostate,  or  stricture  of  the  urethra  indepen- 
dently of  gonorrhoea,  were  followed  by  loss  of  power  in 
the  lower  limbs,  which  in  some  instances  was  restored 
after  the  discharge  of  an  abscess,  the  use  of  the  catheter, 
or  some  other  surgical  procedure.  The  paraplegia  seems, 
as  a  rule,  not  to  have  gone  beyond  enfeeblement  of  the 
limbs,  though  the  circumstance  that  this  was  in  some 
cases  more  marked  in  one  leg  than  the  other  is  a  point  in 
favour  of  its  being  more  than  mere  weakness.  In  one 
case  spasmodic  and  convulsive  movements  (of  the  lower 

1  Case  of  Potemain,  pour  le  Docteur  R.  Leroy  d'Etiolles,  Traite  des  Para- 
plegics, p.  Z'i. 
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extremities?)  occurred  at  the  time  of  emission  of  urine. 
In  this  instance  some  loss  of  sensation  was  noted  in  the 
lower  limbs,  while  the  motor  power  in  the  two  was  un- 
equally impaired.  The  patient  recovered  after  the  eva- 
cuation of  a  prostatic  abscess. 
Paralysis  It  is  scarcely  to  be  doubted  that  in  this  and  in  a  few 
times  due    similar  instances  there  was  some  degree  of  real  para- 

to  septic  pWia,  as  a  result  of  disease  of  the  bladder  or  prostate- 
absorption,  L    °  . 

and  therefore  properly  to  be  called  urinary  ;  but  to  call  it 

reflex,  or  in  other  words  to  assert  it  to  be  independent  of 
disease  of  the  cord,  is  to  go  not  only  beyond  evidence  but 
beyond  probability.  It  is  to  be  observed,  as  pointed  out 
by  Sir  W.  Gull,1  that  where  paraplegia  has  ensued  there 
has  always  been  suppurative  inflammation,  mostly  as  a 
circumscribed  abscess  in  or  about  the  urinary  organs,  and 
the  inference  is  obvious  that  by  the  veins  or  otherwise 
there  has  been  some  extension  of  the  inflammatory  pro- 
cess to  the  cord.  Myelitis  after  gonorrhoea  is  a  sequence 
which  may  be  considered  as  beyond  doubt ;  and  it  is  at 
least  probable  that  a  similar  result  may  now  and  then 
ensue  after  other  kinds  of  suppurative  disease.  It  is  to 
be  observed  that  with  many  of  these  cases  there  have 
been  rigors  or  other  febrile  symptoms  consistent  with 
purulent  absorption.  A  case  directly  to  the  point  is 
quoted  by  Sir  W.  Gull.2  A  man,  long  the  subject  of 
stricture,  with  retention  of  urine,  underwent,  together 
with  other  measures,  daily  dilatation  of  the  urethra ;  in 
the  course  of  them  he  became  feverish  and  rather  sud- 
denly paraplegic.  A  slough  formed  on  the  sacrum,  the 
evacuations  passed  involuntarily,  and  he  died  one  month 
after  the  outset  of  the  spinal  symptoms.  6  A  small  quan- 
tity of  pus  was  found  lying  on  the  outside  of  the  sheath 
of  the  cord,  opposite  the  bodies  of  the  sixth,  seventh, 
eighth,  and  ninth  dorsal  vertebras,  and  one  of  the  verte- 
bral veins  in  the  lumbar  region  was  full  of  well -formed 

1  Guy's  Hospital  Reports,  vol.  vii.  p.  328. 

2  '  Cases  of  paraplegia  associated  with  gonorrhoea  and  stricture  of  the 
urethra,  Med.-Chir.  Trans.  1856,  vol.  xxxix.  p.  198. 
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pus.  The  spinal  fluid  was  densely  coagulable.  The 
arachnoid  was  thickened,  and  presented  traces  of  recent 
inflammatory  exudation.  The  dorsal  portion  of  the  cord 
was  very  distinctly  and  generally  softened.  An  old  stric- 
ture existed  at  the  commencement  of  the  membranous 
portion  of  the  urethra,  and  several  false  passages,  one 
opening  into  an  abscess  behind  the  bladder,  and  two 
returning  into  the  bladder.  The  vesical  veins  in  the 
neighbourhood  of  the  pelvic  abscess  were  thickened  and 
partially  obstructed  by  recent  lymph.'  In  this  instance 
the  process  is  made  clear ;  and  it  is  not  to  be  doubted 
that  in  others  paraplegia  has  similarly  been  brought 
about  by  the  conveyance  by  the  veins  of  purulent  or 
septic  matter  from  the  urinary  to  the  spinal  region.  The 
veins  inside  the  spinal  canal  communicate  freely  with 
those  outside  the  vertebrae,  and  these  with  the  vessels 
ascending  from  the  pelvis  and  lower  extremities.  The 
veins  of  the  vertebrae  have  no  valves,  so  it  is  conceivable 
that  blood  may  occasionally  flow  from  without  inwards, 
even  though  the  current  be  commonly  in  the  reverse 
direction. 

Apart  from  the  cases  where  inflammatory  or  septic 
products  may  be  supposed  thus  to  have  impinged  upon 
the  cord  we  find  nothing  to  encourage  a  belief  in  urinary 
paraplegia.  It  does  not  arise  from  stone,  great  as  is  the 
nervous  irritation  shown  in  other  modes  which  stone, 
especially  in  the  kidney,  produces. 

Other  observers,  mostly  coeval,  or  but  shortly  after  sometimes 
those  I  have  referred  to,  have  published  cases  which  at  uncon- 
the  time  were  explained  on  the  reflex  theory,  but  which  ^^ed 
now  present  themselves  with  sufficient  clearness  in  another  urinary 
light.    Mr.  Spencer  Wells  published  a  lecture  1  on  '  In-  clisease' 
complete  Paralysis  of  the  Lower  Extremities  connected 
with  Disease  of  the  Urinary  Organs,5  but  the  condition 
lie  describes,  as  he  himself  would  now  readily  admit,  is 
one  in  which  the  bladder  has  simply  participated  in  a 
more  or  less  general  loss  of  nervous  power.    There  is  no 

1  Med.  Times  and  Gazette,  November  14,  1857. 
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stricture  or  definite  urinary  disease,  but  merely  a  loss  of 
expulsive  power,  together  with  other  signs  of  muscular 
failure.  The  description  applies,  indeed,  with  much  ac- 
curacy to  locomotor  ataxy.  This  transposition  of  cause 
and  effect  is  apparently  not  of  uncommon  occurrence  in 
the  annals  of  reflex  paralysis.  Loss  of  power  in  the 
bladder  and  retention  without  stricture  may  possibly  be 
the  first  noticeable  signs  of  structural  disease  of  the  cord ; 
cystitis  probably  will  quickly  follow,  and  it  may  not  be 
until  afterwards,  particularly  if  the  patient  be  in  bed,  that 
the  paralysis  becomes  evident  in  the  lower  extremities ; 
this  therefore  may  present  itself  as  secondary  in  time, 
and  ostensibly  in  cause,  to  the  urinary  disturbance. 

Eecent  observation  has  added  nothing  to  the  records 
of  reflex  paraplegia  of  urinary  origin.  I  have  long  sought 
but  hitherto  failed  to  recognise  the  condition,  and  I  find 
that  other  inquirers  have  met  with  the  same  want  of  suc- 
cess.1 

It  is  to  be  fairly  concluded  from  the  evidence  which 
has  been  brought  forward  that — 
Conclu-  Paraplegia,  may  as  a  rare  occurrence   ensue  upon 

certain  inflammatory  disorders  of  the  bladder  and  neigh- 
bouring parts,  more  especially  when  these  are  of  gonor- 
rhceal  origin ;  it  is  then  a  result  of  the  extension  to  the 
cord  of  an  inflammatory  condition  by  infection  or  other- 
wise, presents  the  symptoms  of  myelitis,  and  may  be  fatal, 
even  rapidly  so,  a  circumstance  inconsistent  with  the  sup- 
posed character  of  reflex  paralysis. 

We  have  no  evidence  that  disease  of  the  kidney  extends 
to  the  spine  by  similar  means.  When  the  suppurating 
or  6  surgical '  kidney  concurs  with  paraplegia,  the  renal 
condition  is  not  the  cause  but  the  consequence  of  the 
paralysis ;  the  same  may  be  said  with  regard  to  renal 
dilatation  and  pyelitis. 

There  is  no  evidence  of,  but,  on  the  contrary,  many 
reasons  to  doubt,  the  existence  of  a  form  of  paraplegia 
dependent  on  the  state  of  the  urinary  organs  but  inde- 

1  Dr.  Wilks,  Diseases  of  the  Nervous  System,  p.  231. 
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pendent  of  structural  change  in  the  spinal  cord.  In  many 
instances  supposed  to  be  of  this  nature  the  evidence  of 
paralysis  is  defective,  in  others  there  is  reason  to  believe 
that  the  nervous  disorder  has  actually  preceded  the  urinary, 
though  the  urinary  symptoms  attracted  notice  as  the  first 
sign  of  spinal  failure,  while  in  no  instance  of  paraplegia 
associated  with  urinary  disease  has  the  cord  been  asserted 
to  be  healthy  save  on  examination  which  has  been  entirely 
insufficient  and  inconclusive. 

Thus,  though  it  is  to  be  admitted  that  within  certain 
limits  paraplegia  may  be  urinary,  there  is  no  evidence  to 
show  that  in  any  circumstances  it  is  reflex. 
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DISEASES  OF  THE   URETERS  AND  LARGE 
BLOOD-VESSELS. 


Import- 
ance of 
disease  of 
ureter. 


Congenital 
imperfec- 
tions. 


Diseases  of  ths  Ureters. 

As  of  all  tubes,  diseases  of  the  "ureter  tend  to  its  obstruction, 
which  whether  complete  and  of  both  sides  and  rapidly 
fatal  by  suppression,  or  incomplete  or  one-sided  so  as  to 
give  rise  to^liydronephrosis,  is  of  so  great  importance  as 
a  source  of  disease  that  it  would  [Jbe  difficult  to  find  any 
other  part  of  the  body  where  so  small  an  extent  of  lesion 
is  productive  of  such  formidable  results.  The  nreters 
have  little  liability  to  independent  disease,  though  they 
may  be  congenitally  defective  in  various  ways,  may  be 
involved  in  surgical  accidents,  and  are  apt  to  be  damaged 
by  morbid  products  and  share  in  morbid  processes  which 
take  their  rise  elsewhere. 

An  ureter  appears  sometimes  to  have  been  impervious 
from  birth  and  shrunk  to  a  cord,  while  the  corresponding 
kidney  has  become  atrophied,  usually  with  cystiform 
dilatation  of  the  pelvis,  while  the  other  has  been  hyper- 
trophied. 

There  is  a  preparation  at  St.  George's  Hospital  showing 
a  congenital  obstruction  by  means  of  a  valvular  fold  of 
mucous  membrane  in  the  portion  of  the  duct  which  passes 
through  the  wall  of  the  bladder.  The  ureter  behind  this 
was  dilated  to  the  thickness  of  the  colon  and  the  kidney 
in  a  state  of  cystic  degeneration. 

Sometimes  the  development  of  the  kidney  and  its  duct 
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.appears  to  have  been  arrested  simultaneously,  as  in  an 
instance  under  ray  own  observation  in  which  a  shrivelled 
kidney,  weighing  but  43  grains,  was  connected  with  a 
ureter  which  though  partially  pervious  was  much  shrunk 
and  terminated  in  filaments  before  reaching  the  bladder. 
In  this  instance,  as  in  many  such,  there  were  no  symp- 
toms, but  the  importance  of  the  condition  is  obvious  as 
half-way  towards  suppression.1 

A  similar  result 2  has  been  described  as  due  to  mal- 
position, the  duct  starting,  not  at  the  bottom  of  the 
infunclibulam,  but  at  its  side,  so  as  to  be  liable  to  obstruc- 
tion from  lateral  pressure  ;  but  I  must  refer  to  the  chapter 
on  Hydronephrosis  for  reason  to  believe  that  many  such 
malpositions  and  valvular  arrangements  are  the  conse- 
quences of  obstruction  and  dilatation,  not  their  cause. 
Supernumerary  renal  arteries  compressing  the  upper  part 
of  the  ureter  have  in  the  same  place  found  sufficient 
mention. 

The  ureters  are  little  exposed  to  violence  from  without  Results  of 
and  seldom  suffer  except  by  such  injuries  3  as  are  likely  to  vlolence- 
produce  fatal  or  at  least  obvious  results.  Constrictions  of 
the  ureter  have  been  attributed  to  this  cause  sometimes 
on  inconclusive  evidence.  An  instance  is  elsewhere  re- 
ferred to  where  stricture  of  the  ureter,4  and  consequent 
pyonephrosis  were  traced  to  a  kick  from  a  horse.  After 
rupture  of  the  kidney  by  external  violence  the  pelvis 
has  been  known  to  become  filled  with  coagulum,  and 
the  ureter  thus  completely  and  permanently  stopped. 
A.  kick  from  a  horse  on  the  right  h  y pocli ondrium  was 
followed  by  collapse  and  hematuria;  the  hematuria  did 
not  occur  after  the  second  day,  and  the  patient  recovered, 
to  die  eighteen  months  later  with  granular  kidneys.  It 
was  then  found  that  the  kidney  had  been  ruptured  into 
the  pelvis,5  which,  together  with  the  upper  part  of  the 

1  St.  George's  Hospital  Museum.    Series  xi.  p.  7. 

2  Julius  Pollock,  Path.  Trans,  vol.  xvi.  p.  181. 

3  Path.  Trans,  vol.  x.  p.  209. 

4  Pye  Smith,  Path.  Trans,  vol.  xxiii.  p.  159. 

5  St.  George's  Hospital  Museum.  Series  xi.  p.  4,  Path.  Trans,  vol.  xi.  p.  140. 
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ureter,  had  become  filled  with  coagulum,  to  the  complete 
and  permanent  obstruction  of  the  duct. 
Inflamma-  Inflammation  of  the  ureter  is  usually  a  result  of  the 
ascent  of  cystitis  or  of  the  descent  of  stone.  In  the 
former  relation  it  has  been  sufficiently  referred  to  in 
connection  with  pyelitis  as  the  result  of  gout  or  gonorrhsea. 
Under  inflammation  the  mucous  membrane  of  one  or  both 
ureters,  in  part  or  wholly,  may  become  swollen,  congested 
to  a  purple  colour,  and  bathed  with  pus.  A  man  in  St. 
George's  Hospital  had  continued  shooting  pains  in  the 
lumbar  region,  pain  in  the  abdomen,  pus  in  the  urine, 
and  frequency  of  micturition,  which  symptoms  were  suc- 
ceeded by  uncontrollable  vomiting,  prostration,  and  death. 
He  had  been  sounded  for  stone  but  none  found,  nor  was 
any  discoverable  after  death.  Both  ureters  were  in  the 
state  referred  to  from  near  the  bladder  to  within  about 
three  inches  of  each  kidney.  The  bladder  and  pelves  were 
slightly  vascular  and  contained  small  quantities  of  pus. 
No  other  lesion  was  found  save  slight  recent  endocarditis. 
The  kidneys  themselves  were  healthy.  There  was  no 
history  of  gonorrhoea,  but  whether  set  up  by  this  cause 
or  by  calculi  which  had  escaped,  it  appeared  that  the 
inflammation  of  the  ureters  was  much  concerned  in  the 
may  result  production  of  the  symptoms.1  The  ureter  has  been  known 
membrane  to  become  lined  with  lymph  under  the  inflammatory 
within,  process,  or,  as  in  an  instance  recorded  by  Murchison,2  to 
be  coated,  in  common  with  the  calyx  of  its  kidney,  with 
a  loosely  adherent  membrane,  resembling  that  of  diph- 
theria, shreds  of  which  were  passed  with  the  urine  during 
life.  The  kidney  itself  was  studded  with  small  abscesses. 
In  this  instance  as  in  the  last  the  inflammation  was 
attributed  to  the  passage  of  stone,  but  none  found.  The 
ureter  has  been  known  to  become  surrounded  from  the 
or  suppu-  bladder  to  the  kidney  with  suppurative  inflammation  of 
around.  ^ne  cellular  tissue  which  involved  also  the  renal  and 
vesical  neighbourhood ;  in  the  case  I  refer  to  some  small 


1  rath.  Trans,  vol.  xix.  p.  281. 


2  Ibid.  vol.  x.  p.  191. 
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calculi  were  found  in  the  peritoneal  cavity  and  the  affec- 
tion ascribed  to  perforation  by  them,  though  its  position 
was  not  discoverable  at  the  time  of  the  post-mortem 
examination.  The  local  suppuration  was  succeeded  by 
pysemia. 

Injury,  probably  ulceration,  caused  by  stone  may  be  Stricture; 
succeeded  by  stricture,  or  even  complete  occlusion,  and 
thus  give  rise  to  dilatation  and  atrophy  of  the  kidney, 
possibly  with  pyelitis  or  hydronephrosis  or  taking  a  half 
share  in  suppression  of  urine.  When  not  causing  com- 
plete obstruction  the  irritation  of  stone  at  the  top  of  the 
nreter  will  sometimes  cause  this  part  of  it  to  become 
thickened  and  imbedded  in  fat. 

It  is  not  necessary  to  add  to  what  has  found  place 
elsewhere  with  regard  to  tubercular  disease  of  the 
ureter :  thickening  and  ulceration  of  its  wall  often  with 
total  and  permanent  obstruction  of  the  channel  is  an 
accompaniment,  usually  a  result,  of  tubercular  disease  of 
the  kidney.  Malignant  growths  are  less  common,  as 
proper  to  the  ureter,  than  tubercular,  though  this  duct  is  tubercle 
often  encroached  upon  by  cancer  from  without.  Cancer  andcancei 
confined  to  the  ureter  is,  I  believe,  unknown,  though  it 
often  participates  in  renal  and  vesical  growths.  Its  walls 
from  end  to  end1  have  become  thickly  infiltrated  with 
malignant  matter  continuously  with  a  like  formation  in 
the  bladder,  and  superficial  patches  of  fungous  growth 
have  been  found  upon  its  mucous  surface  in  connection 
with  a  renal  growth  as  if  descending  germs  had  taken 
root.2 

The  wall3  of  the  ureter  has  been  known  to  become 
infiltrated  in  connection  with  the  development  of  lym- 
phadenoma  elsewhere. 

Cancer  of  the  bladder  may  encroach  upon  and  stop 
the  channel  of  the  ureter  as  it  passes  through  the  vesical 
wall,  and  the  same  result  may  be  produced  by  polypoid 

1  Path.  Trans,  vol.  xviii.  p.  158,  case  by  Dr.  Bastian. 

2  Ibid.  vol.  i.  p.  155,  case  by  Mr.  Simon. 

3  Dr.  Coupland,  Path.  Trans,  vol.  xxviii.  p.  126. 
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Effects  of  ail(i  other  growths.  I  knew  a  case  in  which  a  small 
disease       mucous  polypus  grew  from  the  bladder  in  such  a  position 

Gxtorflfil  to  _  _  _  .  rt  „     _  . 

ureter.  as  exactly  to  close  the  orifice  of  this  duct  and  cause 
dilatation  of  it  and  of  the  kidney.  Growths  external 
to  the  urinary  organs  often  involve  the  ureter ;  some  such 
have  been  referred  to  in  connection  with  suppression  of 
urine  :  tumours,  especially  when  malignant,  of  the  uterus, 
vagina,  or  ovary,  may  thus  invade  and  close  one  or  both 
ureters ;  an  instance  is  related  by  Dr.  Burdon  Sanderson  1 
of  a  fibro-ceilular  tumour  which  had  sprung  from  the 
capsule  or  hiluin  of  the  kidney  and  embedded  the  ureter 
in  its  mass,  constricting  the  duct  at  its  origin  to  the  size 
of  a  crow-quill.  Beside  growths  of  various  kinds  the 
ureter  has  been  compressed  by  fibrous  bands,  the  result 
of  inflammation  of  the  uterus  or  in  its  neighbourhood,  or 
variously  constricted  in  consequence  of  displacement  of 
that  organ. 

Dilatation.  It  is  not  necessary  to  remark  further  upon  dilatation 
of  the  ureters,  except  that  both  may  be  dilated,  together 
with  the  pelves,  in  consequence  of  chronic  difficulty  in 
emptying  the  bladder,  and  that  with  such  stretching  the 
valvular  passage  through  the  vesical  wall  necessarily  be- 
comes ineffective,  so  that  the  contents  of  the  upper 
channels  become  contaminated  by  those  of  the  lower,  with 
results  which  are  explained  with  the  subject  of  renal 

Prolapse  suppuration.  In  connection  with,  and  probably  as  a  re- 
sult of  their  dilatation  from  urethral  obstruction,  the 
ureters  have  been  known  to  become  prolapsed  into  the 
bladder  by  reason  apparently  of  the  downward  pressure 
exerted  by  the  swollen  and  rigid  cylinders  into  which  the 
flaccid  and  yielding  tubes  have  become  converted.2 

Dilatation.  The  ureter  has  been  known  to  become  dilated  to  such 
an  extent  as  to  cause  an  abdominal  tumour  more  or  less 
resembling  that  of  hydronephrosis.  An  instance  is  men- 
tioned at  p.  828  in  connection  with  that  subject ;  another 

1  Path.  Trans,  vol.  xiv.  p.  195. 

2  T.  Smith,  Path.  Trans,  vol.  xiv.  p.  185. 
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was  reported  by  Mr.  Estlin1  and  is  referred  to  by  Dr. 
Bright.  A  man  bad  a  tumour  6  of  an  oblong  form,  situ- 
ated in  the  right  hypochondriuin,  about  the  edge  of  the 
rectus  muscle,  extending  nearly  from  the  eleventh  rib  to 
the  right  side  of  the  symphysis  pubes,  and  being  particu- 
larly prominent  about  the  situation  of  the  internal  abdo- 
minal ring.  It  somewhat  distended  the  integuments,  so 
as  to  be  perceptible  to  the  eye,  and  might  be  considered 
to  be  about  three  inches  in  width.'  The  swelling  re- 
peatedly subsided  on  the  emptying  of  the  bladder  with  a 
catheter.  After  the  patient's  death,  which  occurred  under 
an  attack  of  influenza,  it  was  found  that  the  tumour  was 
the  right  ureter  enormously  dilated  and  thickened.  The 
prostate  gland  was  the  seat  of  three  semi-cartilaginous 
tumours,  by  which  the  orifice  of  the  urethra  was  ob- 
structed. The  bladder  was  sacculated  and  contained  a 
large  number  of  phosphatic  calculi  which  varied  in  size 
from  that  of  a  chestnut  to  that  of  a  pea.  It  is  not  ex- 
plained why  one  ureter  was  dilated  and  not  the  other : 
possibly  a  calculus  may  have  determined  the  inequality. 

The  ureter  may  be  perforated  by  abscesses  of  neigh-  Perforation 
bouring  parts  and  the  pus  thus  find  exit  with  the  urine.  by  absces&- 
An  ordinary  psoas  abscess  may  do  this,  as  is  testified  by  a 
preparation  at  King's  College,  as  also  may  a  pelvic  ab- 
scess of  puerperal  origin.  A  patient  of  the  late  Dr.  Lee 
in  St.  George's  Hospital  discharged  pus  with  the  urine 
for  three  years  after  pelvic  cellulitis  of  this  nature.  An 
abscess  then  opened  upon  the  back,  and  death  shortly 
followed.  Am  irregular  suppurating  cavity  was  found 
below  the  left  kidney,  which  opened  upon  the  loin  and 
also  into  the  ureter  which,  at  about  its  centre,  was  lost 
in  the  abscess.  The  kidney  was  dilated  and  atrophied. 
This  case  bears  also  upon  the  subject  of  perinephritic 
abscess  after  labour.  A  faecal  abscess  was  supposed  by 
Dr.  Ord  to  have  entered  the  ureter  :  it  had  certainly 

1  The  details  are  to  be  found  in  the  London  Medical  Gazette,  \o\.  ii.  1828, 
and  vol.  xx.  1837,  references  which  we  owe  to  Mr.  Morris. 
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entered  some  part  of  the  urinary  tract,  as  fsecal  matter 
was  found  in  the  urine ;  but  the  case  does  not  rest  on 
post-mortem  evidence.1 


Diseases  of  the  .Renal  Artery. 

Congenital        The  renal  artery  is  liable  to  certain  anatomica]  pecu- 

defects  *" 

liarities  and  defects  of  development  which  it  is  not  my 
purpose  to  refer  to  except  so  far  as  they  are  associated 
with  renal  disease  or  deficiency.  The  supposed  origin  of 
hydronephrosis  in  compression  of  the  ureter  by  a  super- 
numerary vessel  has  been  already  mentioned. 

In  many  cases  of  congenital  atrophy  of  one  kidney 
the  artery  has  been  found  to  be  incomplete  or  impervious, 
notwithstanding  that  the  duct  and.  vein  have  been  open, 
as  if  the  defect  in  the  artery  was  the  cause  of  the 
general  defect  of  development  or  nutrition.  The 
shrivelled  and  effete2  remnant  of  the  organ  has  gener- 
ally been  found  to  consist  mainly  of  fibrous  tissue  and 
even  in  some  cases  to  present  the  granular  exterior  and 
cystic  change  of  acquired  fibrosis  ;  not,  it  is  to  be  pre- 
sumed, that  there  has  been  any  morbid  formation  of  the 
tissue  which  thus  appears  in  relative  excess,  but  rather 
because  the  lack  of  nutrition  has  told  with  greater  effect 
upon  the  mere  vascular  and  mobile  structures  than  on 
that  which  is  more  passive  and  enduring. 

It  has  frequently  been  noticed  that  where  one  kidney 
has  been  thus  destroyed  the  other  has  become  the  subject 
of  inflammatory  disease,  due  no  doubt  to  the  increased 
work  thrown  upon  the  sole  organ. 
Obstruc-  Embolism  and  thrombosis  have  been  considered  else- 

coTgulum,   where.    An  interesting  case  is  related  by  Dr.  Moxon,3  in 
which  a  short  embolic  clot  from  a  diseased  heart  had 

1  British  Med.  Journ.  September  7,  1878,  p.  348. 

2  See  cases  reported  in  the  Path.  Trans,  by  Mr.  Sydney  Jones,  vol.  viii. 
p.  279;  by  Dr.  Conway  Evans,  vol.  xvii.  p.  173;  by  Mr.  Pick,  vol.  xix. 
p.  281. 

3  Path.  Trans,  vol  xix.  p.  267. 
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stopped  up  the  renal  artery  close  to  its  origin  but  not 
extended  into  the  organ ;  the  aortic  end  of  the  plug  was 
covered  with  a  smooth  membrane,  and  we  are  led  to  infer 
that  the  affected  artery  was  completely  closed,  though 
from  the  state  of  the  kidney  it  is  evident  that  its  blood- 
supply  was  not  totally  cut  off.  The  chief  interest  is  in 
the  contrasted  state  of  the  two  kidneys.  The  right,  which 
remained  in  free  connection  with  the  circulation,  was  the 
large  white  kidney  of  Bright  ;  a  result,  probably,  of  the 
disease  of  the  heart,  which  was  much  dilated,  and  of  which 
the  valves  were  thickened  as  the  result  of  rheumatism. 
The  kidney  from  which  the  blood  had  been  cut  off  was 
practically  natural,  excepting  that  it  was  of  rather  small 
size.  Dr.  Moxon  observes  upon  the  infreqnency  of  uni- 
lateral Bright's  disease,  and  suggests  with  probability  that 
the  smaller  healthy  organ  had  been  saved  by  the  accident 
which  had  deprived  it  of  a  large  portion  of  its  blood. 

The  renal  artery  becomes  the  subject  of  atheroma,  by 
though  perhaps  scarcely  so  often  as  some  other  parts  of  atheroma' 
the  arterial  system.  The  atheroma  has  been  such  that 
the  vessel  has  been  nearly  but  not  quite  closed,  with  the 
result  of  fibrotic  atrophy  in  the  connected  organ,  which 
was  found  to  weigh  in  a  case  of  this  sort  recorded  by  Dr. 
Greenfield  only  an  ounce  and  a  half ;  or  the  closure  has 
been  made  complete  by  coagulum,  with  resultant  changes 
of  a  more  acute  kind,  comprising  chiefly  ansemia  of  tissue, 
fatty  degeneration,  and  the  accumulation  of  leucocytes  in 
and  about  the  vessels.1 

The  effect  of  complete  closure  of  the  renal  artery  is  byext^rr.al 
to  stop  the  secretion  of  urine,  with  complete  suppression  preSbm-e- 
should  both  kidneys  be  simultaneously  affected.  This 
point  is  further  touched  upon  in  connection  with  the 
subject  of  suppression  ;  but  I  may  here  refer  to  a  case 
in  which  both  renal  arteries  were  so  compressed  by  an 
aneurism  of  the  superior  mesenteric  that  their  aortic 

1  'Atheroma  of  the  Eenal  Artery,  leading  to  Occlusion  of  the  Vessel  and 
Degenerative  Changes  in  the  Kidney.' — Dr.  Greenfield.  Path.  Trans,  vol.  xxvi. 
p.  135. 
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openings  were  reduced  to  mere  slits.  The  patient  had 
repeated  convulsions,  which  were  succeeded  by  coma  and 
death.  The  urine  was  incompletely  suppressed ;  a  little 
which  was  obtained  with  a  catheter  was  highly  albu- 
minous.1 

Aneurism.  Aneurism  of  the  renal  artery  occurs  both  from  em- 
bolism and  as  the  result  of  atheroma.  I  have  elsewhere 
(p.  702)  related  a  case  in  which  extravasation  of  blood 
about  the  kidney  external  to  the  pelvis  was  attributed  to 
the  bursting  of  an  aneurism  of  embolic  origin,  and  M. 
Ollivier2  has  given  an  instance,  which  probably  must  be 
regarded  as  exceptional,  in  which  discharge  of  blood  with 
the  urine  repeated  during  the  course  of  six  years  was 
found  to  be  associated  with  atheromatous  aneurisms  of 
the  renal  artery  and  its  branches.  An  aneurism  as  large 
as  a  filbert  was  found  at  the  bifurcation  of  the  renal 
artery,  while  on  the  further  branches  were  smaller  aneu- 
rismal  dilatations,  the  bursting  of  which  into  the  dilated 
pelvis  had  apparently  given  rise  to  the  repeated  haemor- 
rhages. Pyelitic  symptoms  not  unlike  those  of  stone  had 
been  produced  by  the  irritation  and  obstruction  caused 
by  coagula  in  the  pelvis. 

Eenalvein.  With  regard  to  disease  of  the  renal  vein,  it  is  not 
needful  to  say  more  than  has  already  found  mention  under 
the  heading  of  Thrombosis. 

1  'Aneurism  of  Superior  Mesenteric  Artery  compressing  both  Renal  Arteries.' 
Dr.  Burney  Yeo,  Path.  Trans,  vol.  xxviii.  p.  95. 

2  'On  an  Und escribed  Variety  of  Pyelo-nephritis,'  by  August e  Ollivier, 
Arch,  clc  Physiologic,  1&73,  vol.  v.  p.  43. 
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CHAPTER  XVIII. 

RENAL  PARASITES. 

The  parasites  which  have  been  recognised  beyond  doubt 
in  the  human  kidney  are  but  four — the  Echinococcus  or 
Hydatid,  the  Bilharzia  hcematobia,  the  Strongulus  gigas, 
and  the  Filaria  sanguinis  hominis.  The  Penta stoma  denti- 
culatum  is  stated  to  have  been  seen  in  the  kidney,  and  the 
Tetrastoma  renale  to  have  come  from  it.  Beside  these,  the 
Dactyleus  aculeatus  and  the  Filaria  jpiscium,  under  the  title 
of  Spiroptera  hominis,  have  been  produced  as  urinary 
parasites,  but  there  is  every  reason  to  believe  that  their 
appearance  in  this  relation  is  the  result  of  accident  or 
fraud.  The  filaria  will  be  considered  in  the  next  chapter 
in  relation  to  chyluria. 


Hydatids. 

The  only  parasitic  cyst  which  has  attracted  notice  in 
the  kidney  is  the  Echinococcus  or  Hydatid  :  the  cysti- 
cercus  cellulosse  is  widely  scattered  throughout  the  body, 
and  it  is  scarcely  to  be  supposed  that  the  kidney  enjoys 
an  exemption  from  its  attacks,  but  I  cannot  find  that 
cysts  of  this  nature  have  been  recognised  in  this  situa- 
tion. 

It  is  not  necessary  that  I  should  recapitulate  what  is  to  be  General 
found  in  every  text-book  with  regard  to  the  genesis  of  the  hy-  description 
datid.    This  is  the  cystic  stage  of  the  minute  tsenia  echinococcus,  origin, 
which,  in  its  phase  as  an  intestinal  worm,  belongs  only  to  the  dog  nature,  and 
and  the  wolf  though  in  its  cystic  or  hydatid  form  it  infests  tion.1  U~ 

3  z  2 


1064 


EENAL  PAKASITES. 


Chap.  XVIII. 


many  animals,  of  which  the  hnman  being  is  one.  Ifc  is  curious 
that  this  tape-worm,  which  is  one  of  the  smallest  of  its  race — it 
consists  of  but  four  segments  and  is  altogether  only  of  about 
the  size  of  a  millet  seed — should  engender,  in  the  shape  of  the 
hydatid,  the  largest  parasitic  growth  to  which  the  human  body 
affords  residence.  The  eggs  of  the  taenia  pass  with  the  fasces 
from  the  bowels  of  the  animal,  and  are  conveyed  into  human  food 
with  a  frequency  corresponding  with  the  intimacy  which  exists 
between  man  and  '  the  faithful  dog  which  bears  him  company.' 

In  Iceland,  where  dogs  are  necessary  and  numerous — each 
peasant  has  on  an  average  six — and  where  men  and  animals  are 
closely  associated  with  little  distinction  of  persons,  hydatids  are 
said  to  be  fatal  to  one-seventh  of  the  population.  The  spread  of 
the  disease  is  assisted  by  the  strictly  homoeopathic  practice  of  the 
Icelandic  quacks,  whose  favourite  remedy  for  internal  adminis- 
tration is  dog's  dung,  or,  as  it  used  to  be  called,  Album  Graecum. 
It  is  easy  to  imagine,  also,  how  the  ova  of  the  taenia  may  be  con- 
veyed by  water  into  which  dogs'  excrement  has  passed,  or  may 
cling  to  various  articles  of  diet  or  culinary  utensils  where  clean- 
liness is  unknown  and  dogs  ubiquitous. 

The  hydatid  disease  is  known  also  to  prevail  largely  in  Silesia, 
where  it  has  been  attributed  to  the  use  of  dog's  flesh  as  food  : 
taenia,  or  their  eggs,  probably  escape  from  the  bowel  in  some  of 
the  butchering  processes,  and  contaminate  the  edible  portions  of 
the  animal.  By  such  means  some  of  the  ova  of  the  taenia,  which 
are  very  numerous — about  5,000  in  the  laj-t  or  only  fertile  joint 
of  the  minute  worm — are  carried  into  the  alimentary  canal  of  the 
animal  destined  to  lodge  the  hydatid,  and  thus  enter  upon  a  new 
phase  of  existence.  The  eggs  each  contain  a  minute  six-hooked 
embryo,  whose  occupation  appears  to  be  that  of  fixing  upon  and 
boring  through  the  structures  in  contact  with  which  it  finds 
itself.  It  is  difficult  to  suppose  that  the  tissues  are  traversed  by 
any  effort  or  design  on  the  part  of  the  embryo  ;  more  probably 
its  translation  is  accomplished  by  some  such  process  as  that  by 
which  needles  travel  from  one  part  of  the  body  to  another. 
The  movements  of  the  parts  of  the  body  on  each  other 
must  necessarily  tend  to  produce  the  frequent  displacement  of 
the  germ,  while  the  hooks  prevent  its  movement  save  in  one 
direction,  Should  a  vessel  be  penetrated  by  this  process,  the 
embryo  is  of  course  liable  to  be  swept  in  its  current,  and  im- 
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planted  in  one  of  the  capillaries  to  which  it  leads.  Should  the 
situation  reached  by  one  means  or  another  be  suited  for  its 
development,  the  hydatid  will  here  spring  from  the  tape-worm 
germ.  And  should  the  flesh  holding  the  hydatid  become  the 
food  of  a  dog,  its  germs  may  reproduce  the  taenia  in  the  bowel 
of  the  animal,  and  thus  carry  on  the  eternal  interchange  between 
intestinal  worms  and  cystic  tumours. 

Thus  it  appears  that  two  animals  in  succession,  and  those  of 
the  nobler  species,  are  required  to  minister  to  the  engendering 
of  a  tape-worm.  It  is  a  little  puzzling  why  taeniae  and  hydatids 
should  not  flourish  within  the  same  creature  :  why  should  not 
the  eggs  which  must  abundantly  escape  from  the  taeniae  in  dogs' 
bowels  start  on  their  travels  there  and  then,  and  develope  into 
hydatids  within  the  same  animal  ?  They  do  not  do  so  On  the 
contrary,  the  eggs  must  form  the  food  of  another  individual, 
usually  of  a  different  species,  so  that  the  tape-worm  is  proper  to 
certain  animals,  its  cystic  successor  to  other  and  different  animals. 
The  dynasty  is  continued  only  by  the  eating  of  the  flesh  which 
contains  the  cyst  by  the  animal  who  inherits  the  tape-worm. 
Thus  the  worms  commonly  belong  to  flesh-feeders,  the  cysts 
possibly  to  animals  which  live  on  vegetables.  The  germ  which 
belongs  to  the  hydatid  can  scarcely  be  introduced  but  with  the 
eating  of  flesh,  while  the  eggs  of  the  worm,  being  detached  as 
excrement,  may  cleave  to  anything.  It  is  to  be  observed  that  at 
each  transfer  the  egg,  or  the  cystic  germ,  as  it  may  be,  is  exposed 
to  the  process  of  digestion — usually  a  destructive,  but  in  the 
case  of  these  parasites  a  vivifying  process. 

The  proper  hydatid  cyst,  supposing  it  to  have  been  produced 
within  a  parenchymatous  organ,  is  surrounded  externally  by  a 
concentric  layer  of  tough  fibrous  tissue,  which  is  derived  from 
the  organ  itself.  Within  this  comes  ti  e  parasitic  formation, 
the  wall  of  which  has  been  divided  into  two  portions,  described 
as  the  ectocijst  and  the  endocyst.  The  outer  portion,  or  ectocyst, 
is  thick,  elastic,  and  laminated,  but  otherwise  homogeneous.  It 
is  this  portion  of  the  cyst  which  is  so  readily  recognisable  as 
hydatid  membrane.  The  inner  layer,  or  endocyst,  is  excessively 
thin  and  delicately  cellular ;  it  appears  to  represent  the  germinal 
membrane  or  essentially  vital  part  of  the  animal,  and  to  supply 
the  surface  by  which  the  characteristic  fluid  is  secreted.  From 
this  membrane  grow,  and  push  inwardly,  what  have  been  described 
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as  daughter  cysts  or  brood-capsules,'  as  part  of  which  scolices,1  ov 
rudimentary  tape- worm  head's,  after  a  time  develope. 

These  heads,  which  are  not  six-hooked  like  the  embryos, 
but  armed,  like  the  mature  worm,  with  a  complete  and  formidable 
circle  of  hooklets,  are  little  else  than  tape- worms  in  brief,  and 
are  prepared  to  complete  themselves  whenever  a  fitting  situation 
presents  itself. 

For  this  opportunity  they  are  indebted  to  accident,  and  to  the 
catholic  appetite  of  the  dog.  The  vast  majority  must  perish 
with  a  destiny  unfulfilled,  but  those  that  find  fruition  and  com- 
pletion do  so  in  the  duodenum  and  upper  small  bowel  of  that 
animal  of  whose  food  they  have  made  part.  From  the  tape- 
worm matured  in  this  situation  the  circle  recommences.  The 
scolices  or  hooklets  which  have  been  derived  from  them  are  con- 
tinually found  floating  loose  in  the  hydatid  fluid,  where  their 
presence,  easily  detected  with  the  microscope  in  small  portions 
withdrawn  with  the  hypodermic  syringe  or  aspirator,  furnishes 
ready  and  conclusive  evidence  of  the  nature  of  the  cyst.  But  it 
is  to  be  observed  that  these  creatures  are  not  naturally  thus 
detached.  Dr.  Cobbold,  whose  account  I  have  chiefly  followed, 
points  out  that  their  separation  from  the  brood-cysts,  however 
frequent,  is  a  result  of  accident,  and  is  attended  with  the  death 
of  the  animalcule  which  has  been  thus  cast  loose. 

The  hydatid  fluid  is  aqueous  and  slightly  saline,  in  its  uncom- 
plicated state  quite  devoid  of  albumen.  The  saline  matter  is 
chiefly  chloride  of  sodium,  though  organic  salts  of  soda  have 
been  found  in  it,  and  also  crystals  of  cholesterine  and  of 
hoematoidin.  In  renal  hydatids  have  been  noticed,  special  renal 
products,  such  as  crystals  of  uric  acid,  of  oxalate  of  lime,  and 
the  phosphates.  The  absence  of  albumen  is  by  no  means  in- 
variable ;  indeed,  after  each  tapping  of  a  hydatid  cyst  the  fluid 
will  become  more  and  more  serous  in  character,  until  at  last  it 
is  highly  so.  Finally,  it  may  suppurate  and  be  converted  into  an 
encysted  abscess  full  of  liquid  pus,  or  the  fluid  portions  may  be 
gradually  absorbed,  to  leave  a  shrunken  semi-calcareous  nodule,  in 
which  the  shrivelled  remains  of  the  secondary  cysts  are  flattened 
and  folded  together,  embedded  in  the  earthy  residue. 

Hydatids  affect  different  organs  with  very  different  frequency. 
Dr.  Cobbold,  placing  together  his  own  researches  with  those 
of  Davainc,  gives  the  following  statement  of  the  number  of 

1  (TKdcKriZ  ~  a  worm. 


Chap.  XVIII.  HYDATIDS.  .  1067 


times  they  have  been  found  in  the  several  situations  they  fre- 
quent : 1 — 


Organs  affected 

Cobbokl 

Davaine 

Total 

Liver .       .       .       .  . 

161 

165 

326 

Abdomen,  pelvic  cavity,  and  spleen 

45 

26 

71 

22 

40 

62 

Kidney  and  bladder  ..... 

23 

30 

53 

20 

42 

16 

17 

33 

Heart  and  pulmonary  vessels 

13 

12 

25 

Miscellaneous  ...... 

25 

63 

8S 

Grand  total  ..... 

327 

373 

700 

The  liver  becomes  the  seat  of  the  parasite  far  more  often 
than  any  other  organ  ;  about  as  often  as  all  the  rest  of  the 
body  together.  This  organ  is  affected  about  five  times  as  often 
as  the  lungs,  which  stand  next  in  order  of  frequency,  about 
six  times  as  often  as  the  kidney,  which  has  the  next  place. 
After  the  liver  there  is  no  marked  difference  between  the  impor- 
tant organs.  The  comparative  frequency  with  which  the  liver  is 
attacked,  being,  as  it  is,  the  recipient  of  all  the  blood  which 
returns  from  the  alimentary  canal,  cannot  but  suggest  that  the 
blood  is  largely  concerned  in  the  distribution  of  the  ova.  Ova 
have  indeed  been  detected  in  the  blood  of  the  abdominal  veins, 
after  the  experimental  feeding  of  an  animal  with  tape- worm 
joints.2 

If  one  of  the  ova,  on  its  way  from  the  bowel,  should  enter  a 
vein,  the  liver  will,  as  it  would  seem  almost  inevitably,  be  the 
place  of  its  arrest ;  it  is  not  to  be  supposed  that  the  hooked  em- 
bryo could  by  any  process  short  of  boring  traverse  the  capillary 
system  of  this,  or  indeed  of  any,  organ.  The  probably  constant 
arrest  of  the  blood-borne  ova  in  the  liver,  and  their  corresponding 
exclusion  from  the  general  venous  blood,  explains  the  position 
of  the  lung  with  regard  to  the  distribution  of  hydatid  tumours. 
The  lung  is  not  exempt  from  them,  but  shares  only  equally  with 
most  other  organs.  Did  these  germs  in  any  appreciable  pro- 
portion pass  through  the  liver,  and  thus  enter  the  systemic 
venous  circulation,  the  lung,  as  presenting  a  capillary  obstruction 

•  1  'Lecture  on  Hydatid  Disease,'  by  Dr.  Cobbold,  Lancet,  1875,  p.  850. 
2  Experiments  by  Leuckart  upon  the  generation  of  the  Tcenia  serrata, 
quoted  by  Cobbold,  p.  109. 
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which  must  be  traversed  before  any  other  organ  is  reached, 
would  probably  be  affected,  as  in  the  case  of  pyaemia,  incompar- 
ably more  often  than  any  structure  which  receives  only  a  subse- 
quent and  fractional  supply.  But  this  is  not  the  case.  We  may 
therefore  infer,  iu  the  first  place,  that  the  eggs  which  come  by  the 
portal  vein  stop  in  the  liver,  and  that  the  lungs,  kidneys,  brain, 
and  other  organs  all  receive,  by  some  mode  of  distribution  which 
is  independent  of  the  course  of  the  blood,  from  the  alimentary 
canal :  whether  the  germs  penetrate  the  aorta  and  are  thus  dis- 
tributed with  the  arterial  blood,  or  whether  they  scatter  them- 
selves by  an  impartial  system  of  burrowing,  remains  to  be 
seen. 

The  hydatid  disease  affects  most  frequently  the  middle  of 
life,  though  perhaps  no  part  of  its  course  can  be  asserted  to  be 
absolutely  exempt.  Hydatids  have  been  found  in  the  kidneys  of 
the  foetus,  but  they  appear  to  be  almost  unknown  in  infancy.  They 
attain  their  greatest  prevalence  between  thirty  and  fifty,  but  are 
known  up  to  old  age.  The  cases  of  hydatid  of  the  kidney  col- 
lected by  Roberts — forty- seven  in  number — gave  a  mean  age  of 
thirty-four  ;  the  youngest  subject  was  four,  the  oldest  seventy- 
five.  This  statement  corresponds  with  and  evidently  includes 
results  obtained  by  Beraud  from  forty-two  cases. 

Hydatids  in  general  appear  to  be  distributed  between  the 
sexes  with  much  impartiality,  though  in  Iceland  women  appear 
to  be  affected  more  often  than  men,  probably  in  consequence  of 
the  closer  confinement  of  the  former  to  their  dwellings,  and 
more  constant  use  of  the  water  which  dogs  are  liable  to  have 
fouled.  With  regard  to  the  kidney  in  particular,  and  the  dis- 
ease as  we  know  it  in  less  extreme  latitudes,  men  suffer  more  often 
than  women  in  a  proportion,  as  Dr.  Roberts  reckons,  of  about 
two  to  one.  Of  sixty- three  cases  collected  by  this  author,  the 
subjects  of  forty- one  were  males,  of  twenty-two  females.  Of 
Beraud's  cases,  forty-nine  in  number,  twenty-nine  related  to 
males,  twenty  to  females. 

Hydatids  ^  *s  rare  f°r  both   kidneys   to   be   affected  with 

localized     hydatids  :  the  left  is  so  rather  more  often  than  the  right* 

m  the  J  .  ° 

kidney.      Of  42  cases  collected  by  Dr.  Roberts,  both  kidneys  were 
attacked  in  but  two  ;  of  the  rest,  the  left  was  the  seat  of 
the  disease  in  twenty-two  instances,  the  right  in  eighteen. 
Hydatid  cysts  are  apt  to  be  imbedded  in   the  proper 
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glandular  substance  of  the  kidney,  either  in  the  cortex  or 
the  cones,  and  to  present  them  selves,  or  possibly  to  origi- 
nate, in  the  cellular  spaces  under  the  capsule  and  around 
the  pelvis.    The  renal  tissue  undergoes  various  degrees  of  Tlieir 

effects 

atrophy  from  pressure,  the  remnant  often  presenting,  3jS  upon  the 
when  pressure  is  due  to  any  other  cause,  a  positive  or  orsaD' 
relative  excess  of  fibrous  tissue. 

Hydatid  cysts  in  connection  with  this  organ  vary  in 
size  from  an  exceeding  minuteness  to  such  a  magnitude 
as  to  hold  three  pints  or  more. 

Many  cysts  of  different  sizes  often  exist  together :  in 
Baillie's  case  they  were  described  as  varying  in  size  from 
an  orange  to  a  pin's  head.  When  of  considerable  size 
they  have  a  great  tendency  to  open  into  the  pelvis,  which 
leads  to  the  discharge  of  hydatids  with  the  urine,  which 
is  so  common  and  so  characteristic  of  this  disease.  The 
orifice  by  which  the  cyst  opens  upon  the  pelvis  may  be 
comparatively  small :  in  a  case  under  Eayer,  recorded  by 
Beraud,  it  had  a  diameter  of  half  a  centimetre.1 

It  is  stated  that  about  half  the  instances  of  renal  Resultant 
hydatids  have  attained  such  a  size  as  to  be  appreciable 
as  tumours  during  life;  at  least  one  instance  has  been 
known  in  which  the  tumour  was  regarded  as  ovarian,2  and 
an  operation  performed  in  this  view,  and  another  in  which 
it  gave  rise  to  a  suspicion  of  pregnancy.3 

From  the  last  case  it  would  appear  that  hydatid 
growths  may  be  large  enough  to  cross  the  median  line, 
but  usually  they  do  not  go  beyond  the  half  of  the  body  in 
which  they  have  originated.    They  are  usually  globular. 

A  growth  of  this  nature  in  the  kidney  is  commonly 
painless  and  Unattended  with  febrile  symptoms  or  any 
constitutional  disturbance.    The  prominent  signs  of  the 

1  Beraud,  loc.  cit.  p.  22. 

2  Spiegelberg.  Quoted  in  Ziemssen's  Cyclopaedia,  vol.  xv.  p.  753.  An 
operation  intended  as  ovariotomy  exposed  a  hydatid  cyst  of  the  kidney  of  the: 
size  of  a  man's  head;  it  was  surrounded  by  firm  and  numerous  adhesions.  The 
tumour  had  been  developing  for  one-and-a-half  years  in  the  right  hypogas- 
trium. 

3  Case  related  by  Dr.  Babington,  Med.  Times,  1855,  p.  160. 
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disease  apart  from  the  tumefaction  are  usually  to  be  found 
in  the  escape  of  the  hydatids  by  the  urethra,  or  possibly 
Exit  by  by  the  urethra  together  with  some  other  exit.  Hydatids, 
channels  or  Pns  '  from  a  suppurating  hydatid  cyst,  carrying  with  it 
shreds  of  membrane,  have  been  known  to  make  their  way 
from  the  kidney  both  into  the  bladder  and  into  the  bron- 
chial tubes,  so  that  the  contents  of  a  hydatid  cyst  of  renal 
origin  have  been  expectorated  and  passed  by  the  urethra 
by  the  same  person.  The  tendency  of  a  renal  abscess, 
upon  whatever  it  may  depend,  to  burrow  behind  the 
diaphragm  and  into  the  root  of  the  lung,  is  one  of  the 
prominent  facts  in  renal  pathology.  Hydatids,  presum- 
ably renal,  have  been  vomited — a  woman  who  had  a 
tumour  in  the  side,  and  habitually  passed  these  cysts  by 
the  urethra,  vomited  a  large  quantity.2  It  has  more 
often  happened  that  the  urethral  exit  has  been  associated 
with  one  by  the  bowel ;  several  instances  have  been  put 
upon  record  in  which  hydatids  have  simultaneously  made 
their  way  out  by  both  these  channels,  but  either  they 
have  not  terminated  fatally  or  no  post-mortem  has  been 
performed,  so  that  the  site  of  the  formation  must  remain 
in  question.3 

It  is  to  be  observed  that  presumably  renal  hydatids, 
becoming  as  they  do  the  centres  of  suppuration,  travel 

1  See  case  of  Mme.  B  ,  whi<-h  occurred  in  the  practice  of  M.  Fiaux, 

related  by  Mr.  Beraud,  loc.  cit.  p.  63.  A  hydatid  cyst  of  the  right  kidney 
presented  these  two  openings  with  the  results  described.  The  case  endrd 
fatally,  and  post-mortem  examination  was  performed.  An  instance  is  related 
by  Kayer  (Joe.  cit.  vol.  iii.  p.  323)  in  which  the  pus  from  a  suppurating  hydatid 
cyst  connected  with  the  left  kidney  burrowed  behind  the  diaphragm  into  the 
base  of  the  lung,  and  was  thence  expectorated. 

2  Schmidt,  Jahrb.  Bd.  87,  p.  205,  quoted  by  Eoberts.  Also  quoted  by 
Beraud,  loc.  cit.  p.  70. 

3  A  case  is  related  by  M.  Rayer,  vol.  iii.  p.  552  footnote,  in  which  a  man 
who  had  a  tumour  in  the  left  iliac  fossa  passed  hydatids  by  the  bowel,  pus  and 
gas  by  the  urethra.  The  same  author,  vol.  iii.  p.  554,  quotes  from  M.  Fourcroy 
the  case  of  a  perruquier  who  after  a  debauch  passed  blood  and  hydatids  by  the 
anus,  hydatids  with  the  urine.    The  patient  recovered. 

The  case  of  a  woman  is  quoted  by  Davaine  {loc.  cit.  2nd  edition,  p.  529)  in 
which  a  tumour  appeared  in  the  right  flank  after  an  effort,  and  subsequently 
hydatids  and  pus  were  discharged  both  with  the  motions  and  urine.  The 
patient  recovered  after  nine  and  a  half  months'  illness. 
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out  of  the  kidney  much  as  do  calculi,  which  are  apt  to 
burrow  their  way  out  by  the  agency  of  the  same  penetra- 
ting process. 

Points  of  difference  are,  however,  to  be  observed  in  two 
notable  respects.  Suppuration  in  connection  with  a 
stone  sometimes  breaks  into  the  peritoneum :  this  issue 
has  not  been  recorded  in  regard  to  hydatids  or  a  hydatid 
abscess.  Matter  of  calculous  origin,  and  calculi  them- 
selves, will  sometimes  make  their  way  out  through  the 
back ;  this  mode  of  escape  has  never  been  verified  with 
regard  to  renal  hydatids.  Several  instances  have  been  re- 
corded in  which  hydatids  have  been  discharged  superfi- 
cially from  the  lumbar  region,  but  proof  is  wanting  of  their 
renal  origin  ; 1  in  one  instance  indeed,  in  which  a  post- 
mortem  was  made,  they  were  found  to  have  come  from 
outside  the  kidney. 

Roberts,  to  whose  research  in  this  subject  all  subse- 
quent writers  are  likely  to  stand  indebted,  thus  analyses, 
with  regard  to  their  mode  of  opening,  sixty-three  cases  in 
which  hydatids  were  found  in  the  kidney  or  passed  by  the 
urethra. 

The  cyst  opened  into  the — 

Pelvis  of  the  kidney    .       .       .       .       .       .    in  47  cases. 

Pelvis  of  kidney  and  lungs  .       .       .       .  ,,     1  „ 

Pelvis  of  kidney  and  intestines    .       .       .  „     3  „ 

Pelvis  of  kidney  and  stomach      .       .       .  ,,  1 

Hydatids  discharged  by  urethra  in  52  cases. 

Lungs  alone       .       .       .       .       .       .           „     1  „ 

Did  not  open  at  all            .               .       .            „     8  ,, 

Opened  artificially      .        .        .        .       .        .     ,,     2  „ 

No  hydatids  discharged  Ly  urethra  in  11  cases. 

In  the  majority  of  cases  in  which  hydatids  are  formed  Escape 
in  the  kidney  it  appears  that  some  of  them  habitually  urine, 
escape  with  the  urine  ;  the  tendency  of  renal  hydatids  to 
break  into  the  pelvis  is,  indeed,  the  characteristic  by 
which  the  affection  is  generally  recognised.     Of  pre- 
sumably renal  hydatids  Roberts  estimates  this  result,  as 

1  See  case  quoted  by  Payer,  vol.  iii.  p.  578. 
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has  been  seen,  at  47  of  63  cases.  Beraud  estimates  it  at 
48  of  64.  But  it  is  to  be  borne  in  mind  that  all  hydatids 
that  thus  escape  are  not  of  renal  origin.  They  may  thus 
make  their  way  out,  and  that  abundantly,  though  the  cyst 
belong  elsewhere.  In  a  case  under  Mr.  Birkett,  referred 
to  at  page  1073,  hydatids  obtained  from  the  bladder  by 
means  of  a  catheter  were  found  to  have  proceeded  from 
the  cellular  tissue  behind  it.  A  number  of  cases  in  which 
hydatids  were  passed  by  the  urethra  were  brought  together 
in  the  *  Medical  Times,' 1  with  an  expression  of  belief  on 
the  part  of  the  compiler  that  in  most  the  parasites  were 
derived,  not  from  the  kidney,  but  from  the  cellular  tissue 
in  some  part  of  the  abdominal  or  pelvic  cavity. 

But  however  often  hydatids  are  thus  connected  with 
the  cellular  tissue,  we  have  abundant  post-mortem  evi- 
dence of  their  occurrence  within  the  kidney  itself.  A  pre- 
paration at  Guy's  Hospital  which  shows  a  hydatid  cyst 
springing  from  the  hilum  and  pressing  into  the  pelvis 
illustrates  the  first  stage  of  the  process ;  while  the  last 
is  displayed  by  another  at  St.  Bartholomew's,  which 
consists  of  an  ovoid  mass  of  cretaceous  matter,  scarcely 
to  be  recognised  as  a  kidney,  but  being  all  that  was  left 
of  this  organ  in  a  man  who  for  ten  years  had  passed 
hydatids  by  the  urethra. 

The  series  of  cases  to  which  I  have  referred  contains  a 
curious  instance  in  which  a  husband  and  wife  were  both 
in  the  habit  of  passing  hydatids  with  the  urine. 

This  mode  of  ^ettino*  rid  of  renal  hvdaticls  is  often 
preceded  by  a  sensation  of  something  having  broken  in 
the  lumbar  region,  and  been  immediately  attributed  to  a 
blow  or  fall  or  jolting  movement.  The  attack  resembles 
the  ordinary  form  of  renal  colic  which  attends  the  pas- 
sage of  a  stone,  but  is  less  acute  than  the  latter  often  is. 
The  pain  begins  usually  about  the  hip,  and  passes  down 
the  line  of  the  ureter  into  the  thigh.  The  testicle  is 
often  retracted.  The  process  is  often  preceded  or  attended 
with  haemorrhage.    These  attacks  are  often  attended  with 

1  January  1855,  p.  159.    Sec  also  Med.  Timet,  18G3,  vol,  ii.  p.  164. 


Chap.  XVIII. 


HYDATIDS. 


1073 


obvious  lessening  of  the  renal  swelling.  Mr.  Evans,  of 
St.  Neots,1  described  a  case  in  which,  a  lobulated  tumour, 
which  presented  through  the  integuments  the  dimensions 
of  eight  inches  by  four,  totally  disappeared  after  succes- 
sive discharges  of  hydatids  with  the  urine.  Many  hun- 
dred cysts  of  this  nature  were  voided  in  one  day. 

The  hydatid  outbreaks  are  often  separated  by  con- 
siderable intervals — a  year  or  more — as  if  the  cavity  were 
emptied  and  refilled  by  slow  growth. 

Having  reached  the  bladder,  the  hydatid  may  cause 
temporary  retention  of  urine,  and  give  occasion  for 
the  use  of  a  catheter;  or  they  may  be  shot  out  of  the 
urethra  with  considerable  force.  Women  have  been 
known  to  release  the  skins  from  the  orifice  with  the 
lingers.  The  hydatid  skins  do  not,  as  a  rule,  appear  to 
have  a  very  irritating  effect  upon  the  bladder,  though 
occasionally  some  degree  of  cystitis,  with  a  discharge  of 
mucus  or  pus,  has  been  traced  to  their  influence.  More 
often  the  urine  contains  pus  which  is  of  renal  origin, 
being  discharged  from  a  suppurating  cyst  in  process  of 
natural  cure.  Hooklets  and  cretaceous  material  have 
been  found  in  the  pus  thus  produced.  Not  only  may 
retention  of  urine,  though  usually  in  this  case  of  a  pass- 
ing nature,  result  from  the  transit  of  renal  hydatids,  but 
fatal  retention  has  in  at  least  one  instance  been  produced 
by  hydatids  not  of  renal  origin.  The  neck  of  the  bladder 
was  pressed  upon  by  a  growth  of  this  nature  belonging  to 
the  cellular  tissue  between  the  bladder  and  the  rectum, 
and  the  use  of  the  catheter  delayed  until  it  was  too 
late.2 

It  is  scarcely  necessary  to  say  that,  as  in  the  case  of 
renal  tumours  in  general,  the  urine  is  unaffected  so  long 
as  there  is  no  discharge  of  the  contents  of  the  cyst 
into  it. 

Calculi  sometimes  occur  in  the  same  kidney  with 

1  Belated  by  Dr.  Barker,  of  Bedford,  '  On  Cystic  Entozoa  of  the  Human 
Kidney,'  p.  11. 

2  Belated  by  Mr.  Birkett,  Med.  Times,  1855,  p.  161. 
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tioTofV.l  hydatids,  apparently  as  secondary  productions.  Crystals 
culi  with  of  1  triple  phosphate,  oxalate  of  lime,  and  uric  acid,  have 
hydatids.  been  found  within  hydatid  cysts  passed  with  the  urine, 
and  it  is  easy  to  suppose  that  such  a  discharge  may  either 
establish  phosphatic  deposition  as  a  consequence  of  the 
mucous  irritation  which  it  involves,  or  may  simply  fur- 
nish the  nuclei  on  which  any  urinary  deposit  may  collect. 
Chopart 2  found  in  the  pelvis  of  the  kidney  of  a  child  four 
years  old  hydatid  cysts,  or  what  were  thus  described, 
some  of  which  contained  a  stone  as  large  as  a  pea,  evi- 
dently phosphatic,  in  their  interiors.  Stones  of  the  same 
character  were  found  in  the  bladder.  In  Blackburne's 
instance  presently  referred  to,  in  which  there  was  but  one 
kidney,  and  that  the  seat  of  hydatids,  its  pelvis  contained 
a  stone.3  And  other  instances  of  a  similar  association 
might  be  referred  to. 
Paraple-  Paraplegia  has  been  noted  concurrently  with  hydatids 

of  the  kidney.  Instances  have  been  recorded  in  which 
the  leg  and  the  kidney  of  the  same  side  have  been 
affected.4  A  case  is  related  by  Dr.  Eichardson  as  having 
come  under  the  notice  of  Mr.  Mackinder,  of  Gains- 
borough,5 in  which  a  woman  who  had  paralysis  of  the 
lower  extremities  and  bladder  was  found  after  death  to 
have  hydatids  in  the  liver  and  both  kidneys.  It  is  not  to 
be  supposed  that  there  is  any  but  an  accidental  connection 
between  the  renal  parasite  and  the  spinal  failure.  The 
spine  may  be  diseased  independently  and  differently.  Or 
it  is  possible  that  the  spinal  canal,  as  it  proved  to  be  in  a 
paraplegic  patient  not  long  ago  under  my  care  in  St. 
George's,  may  itself  be  the  seat  of  a  hydatid  formation. 
Apart  from  such  chances  it  is  unlikely  that  a  renal  hydatid 

1  Found  by  Mr.  Quekett  in  case  reported  by  Dr.  Barker,  loc.  tit.  p.  10. 

2  Chopart,  Traite  des  Maladies  des  Votes  Urinaires,  vol.  i.  p.  145.  Paris, 
1830.  It  is  not  improbable  that,  though  these  cysts  are  described  as  hydatids, 
they  may  have  been  cavities  of  some  other  nature.  At  the  date  of  this  account 
the  distinction  was  not  clearly  made. 

3  See  footnote,  p.  1076. 

4  Ziemssen's  Cyclopaedia,  vol.  xv.  p.  751,  quoted  from  Frerichs. 

5  Lancet,  1855,  vol.  ii.  p.  366. 
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should  affect  the  spinal  cord.  A  cyst  of  this  nature  can- 
not encroach  by  filtration  like  a  malignant  tumour  ;  and 
our  knowledge  of  renal  abscesses  shows  it  to  be  highly 
improbable  that  even  should  the  cyst  suppurate  the  matter 
should  penetrate  the  spine  or  in  any  way  affect  the  cord. 

With  regard  to  the  diagnosis  of  renal  hydatid,  this  Diagnosis, 
condition  can  scarcely  be  assured  but  by  the  passing  of 
hydatids  or  booklets  with  the  urine  while  a  tumour  of 
renal  situation  is  recognised.  The  latter  will  be  distin- 
guished by  the  rules  which  have  already  been  laid  down, 
which  should  suffice  to  distinguish  a  renal  from  an 
ovarian  cyst  the  more  surely  when,  as  in  case  of  hydatids, 
the  formation  in  question  is  never  of  such  large  size  as 
to  obscure  its  relations.  In  case  of  otherwise  insoluble 
doubt  the  aspirator  may  be  resorted  to.  The  character 
of  the  fluid  withdrawn  might  at  once  determine  between 
the  two.  The  presence  or  absence  of  albumen  must  not 
be  solely  relied  upon  :  hydatid  fluid,  though  not  usually 
albuminous,  may  be  highly  so,  and  conversely  cysts  other 
than  hydatid  may  be  aqueous.  The  finding  of  booklets 
or  laminated  membrane  would  of  course  be  conclusive. 
The  hydatid  fremitus  is  seldom  if  ever  to  be  detected  in 
connection  wi  th  the  kidney ;  it  is  probable  that  the 
tumour  is  seldom  superficial  enough  to  transmit  vibra- 
tions from  the  cyst  to  the  surface  with  the  necessary 
distinctness. 

It  is  not  possible  to  state  the  duration  of  hydatid  of  Duration, 
the  kidney  more  exactly  than  as  variable,  sometimes  very 
brief,  sometimes  apparently  unlimited.  The  cysts  are 
apt  to  escape  by  the  urethra  in  successive  crops,  separated 
by  considerable  and  uncertain  intervals,  so  that  it  is  diffi- 
cult to  say  that  any  one  is  the  last,  notwithstanding  that 
even  years  may  have  elapsed  since  its  occurrence.  One 
of  the  longest  cases  of  the  sort  on  record  is  one  quoted 
by  Beraud  1  from  M.  Yigla.  A  woman  37  years  of  age 
had  passed  hydatids  with  the  urine  every  year  of  her  life ; 
she  had  had  an  attack  lasting  about  four  days  every 

1  Beraud,  loc.  cit.  p.  57. 
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winter,  mostly  in  January,  with  now  and  then  others  at 
odd  times.  A  woman  mentioned  by  Davaine,1  whose  left 
kidney  after  death  was  found  to  have  been  transformed 
into  a  bag  of  hydatids,  had  been  liable  for  twenty  years 
to  attacks  of  renal  colic  with  escape  of  the  cysts  by  the 
urethra.  The  cage  quoted  from  Blackburne  2  by  the  same 
author,  in  which  the  disease  attacked  a  solitary  kidne}r, 
proved  fatal  in  four  years.  Many  instances  of  a  different 
kind  have  been  placed  on  record  in  which  the  patient  has 
apparently  recovered  after  a  few  outbreaks  or  even  one. 
A  natural  cure  is  sometimes  brought  about  by  the  process 
of  suppuration.  This  finally  arrests  the  cystic  growth 
by  killing  the  parasite,  and  leaves  an  abscess  which  may 
at  last  cure  itself  by  discharge. 
Natural  Hydatid  of  the  kidney,  as  already  stated,  is  less  fatal 

tio^and  than  when  single  organs  or  organs  which  have  no  such  ready 
mortality    exit  as  the  ureter  affords  are  the  seat  of  the  disease. 

Of  the  cases  recorded  only  a  minority  have  terminated 
fatally ;  and  of  those  some  have  done  so  from  causes 
unconnected  with  the  growth  which  in  several  has  pre- 
sented itself  as  a  post-mortem  surprise.  Relying,  as  we 
must  do  in  dealing  with  a  disease  of  the  infrequency  of 
this,  more  upon  published  records  than  personal  experi- 
ence, it  follows  that  the  proportion  of  fatal  cases  should 
appear  larger  than  it  is.  Those  which  present  this  end- 
ing are  more  noticeable  than  many  which  do  not ;  some 
instances  are  brought  to  light  only  by  post-mortem 
examination,  so  that  it  is  inevitable  that  cases  which  are 
completed  by  death  must  show  a  larger  proportion  in 
literature  than  in  nature.  But  even  in  literature  it  is 
not  very  great.  Of  sixty-three  cases  collected  by  Roberts, 
recovery  was  assumed  to  have  taken  place  in  twenty. 
Twenty  terminated  fatally,  but  in  nine  of  these  death  was 
brought  about  otherwise  than  by  the  hydatid  disease,  so 
that  this  affection  caused  the  death  of  but  eleven  of  the 
number. 

The  tendency  of  renal  hydatids,  as  has  been  shown,  is 

1  Davaine,  he.  cif.,  p.  551*  2  Ibid.  p.  551. 
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to  break  into  the  pelvis  and  wear  themselves  out  by  dis- 
charge while  the  functions  are  sufficiently  carried  on  by 
the  kidney,  which  does  not  participate  in  the  disease. 
But  if  this  be  incapacitated  by  any  simultaneous  or  pre- 
ceding accident,  or  if,  as  in  Blackburne's  case,  the 
affected  kidney  be  solitary,  fatal  results  may  be  brought 
about  by  partial  or  complete  suppression  of  urine,  and 
in  the  rare  instances  where  both  kidneys  have  been  in- 
volved in  the  hydatid  disease  the  same  issue  may  present 
itself.  Fatal  results  have  followed  the  opening  of  the 
cyst 1  into  the  bronchial  tubes,  and  have  also  been  known 
to  occur  from  extensive  pleural  effusion,2  set  up  by  the 
progress  of  the  growth  in  the  same  direction.  Death 
has  been  known  to  have  been  brought  about  by  the 
exhaustion  of  a  purulent  discharge  with  the  urine  derived 
from  a  defunct  hydatid  cyst,  and  also  to  have  ensued,  as 
more  often  happens  in  the  case  of  the  liver,  from  the  for- 
mation of  a  closed  abscess  in  the  place  of  one. 

In  a  case  under  M.  ISTelaton,  related  by  Beraud,3  a 
fatal  conclusion  followed  the  artificial  opening  of  a  renal 
hydatid  cyst :  the  cyst,  which  lay  in  close  relation  to  the 
bowels,  and  had  contracted  extensive  peritoneal  adhesions, 
was  punctured  by  means  of  caustic.  It  is  difficult  to  say 
in  this  case  how  far  the  result  was  due  to  the  disease  and 
how  far  to  the  remedy.  In  other  instances  death  has 
followed  upon  senile  gangrene,  phthisis,  or  some  accident 
not  obviously  connected  with  the  parasitic  affection. 

The  usually  favourable  delivery  of  renal  hydatids 
makes  it  unjustifiable  to  encounter  risk  in  search  of  arti- 
ficial cure,  save  in  the  presence  of  circumstances  which 
add  exceptional  danger  to  the  condition.  What  can  be 
done  beneficially  may  be  briefly  stated.  Vermicides  ad- 
ministered by  the  stomach  appear  to  be  powerless  as 
regards  parasites  in  the  tissues.  This  is  made  evident 
in  the  case  of  the  liver,  an  organ  which  is  more  advan- 

1  Davaine,  loc.  cit.  p.  467. 

2  Davaine,  loc.  cit.  p.  550.    Quoted  from  Livois. 

3  Beraud,  Bes  Hydatides  des  Reins,  p.  80. 
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tageously  situated  than  any  other  to  receive  the  influence 
of  drugs  introduced  into  the  stomach  and  admitted  into 
the  system  probably  by  the  portal  vein.  Hepatic  hyda- 
tids flourish  in  contempt  of  all  such  modes  of  attack ; 
and  there  is  no  reason  to  suppose  that  such  growths  else- 
where will  yield  to  them,  exposed  as  they  are  only  in  a 
remote  degree. 

I  have  satisfied  myself  that  the  oil  of  male  fern  is 
useless  in  this  relation ;  and  though  many  instances  have 
been  reported  in  which  discharges  of  hydatids  with  the 
urine  have  ceased  after  the  use  of  turpentine,  there  is  no 
reason  to  believe  that  they  would  not  equally  have  come 
to  an  end,  transitory  as  their  nature  is,  had  this  drug  not 
been  given.1 

The  question  of  surgical  treatment  can  arise  only  in 
those  few  cases  where  a  tumour  presents  itself  near  the 
surface.  And  even  with  such,  if  no  danger  obviously 
threatens,  if  there  be  no  embarrassment  of  renal  func- 
tion, no  rapidity  of  increase,  and  no  sign  of  thoracic 
complication,  we  may  generally  be  content  to  wait  upon 
nature.  If  there  is  reason  to  interfere  it  would  probably 
be  best  to  use  the  method  so  often  and  so  successfully 
used  with  regard  to  the  liver :  puncture  the  cyst,  where  it 
is  least  covered,  with  a  very  fine  aspirator,  and  with  it 
draw  off  much,  but  not  necessarily  all,  of  the  fluid  con- 
tained. This  will  at  least  be  a  measure  of  relief,  and 
with  repetition  it  may  be  curative ;  for  the  contents  of 
the  cyst,  at  first  aqueous,  will  become  more  serous  with 
each  renewal  until  at  last  they  are  so  much  so  as  to  con- 
stitute an  element  in  which  the  parasite  cannot  live  ;  the 
solid  structures  belonging  to  which  will  gradually  shrink, 
concrete,  and  become  inert.  This  method  causes  less  pain 
and  constitutional  disturbance  than  that  which  has  been 
of  late  employed  under  the  name  of  electro-puncture,  and 
is  probably  safer  than  it.  I  have  tried  both  with  hepatic 
hydatids,  and  have  no  hesitation  in  preferring  the  former. 

1  See  case  of  apparent  recovery  after  the  use  of  turpentine  under  Mr. 
Curling,  Med.  Times,  18C3,  vol.  ii.  p.  164. 
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A  single  puncture,  and  that  without  the  removal  of 
fluid,  or  with  the  removal  of  but  a  trifling  quantity,  has 
been  known  to  be  followed  by  rapid  diminution  of  the 
tumour.  The  larger  methods,  which  seek  the  extraction 
of  the  cysts,  in  propria  persona,  by  trocar,  caustic,  or  in- 
cision, are  scarcely  likely  to  suggest  themselves  with 
regard  to  cavities  seated  as  deeply  as  in  the  kidney. 

Apart  from  the  evacuation  of  hydatids  from  without, 
the  fact  that  their  escape  into  the  pelvis  and  so  out  has 
been  determined  by  blows  and  falls  must  be  recognised ; 
but  such  natural  surgery — surgery  not  of  the  surgeon — 
would  be  too  uncertain  in  result  to  be  recommended  even 
were  it  possible,  which  it  perhaps  never  is,  to  diagnose  as 
renal  a  non-discharging  hydatid. 

Measures  of  palliation  are  thus  on  every  ground  more 
likely  to  be  called  for  than  such  as  aim  at  cure.  The 
vesicles  have  been  helped  along  the  ureter  by  external 
pressure  directed  by  the  patient  himself,  and  their  removal 
from  the  bladder  has  often  been  assisted  with  the  catheter. 
This  instrument  will  of  course  be  at  once  resorted  to  should 
there  be  any  distress  from  retention  of  urine.  The  use  of 
diuretics  has  been  thought  to  facilitate  the  discharge  of 
the  cysts  ;  Beraud  1  found  in  one  case  that  these  escaped 
after  nitre  or  white  wine ;  but  probably  such  remedies 
will  bring  away  only  cysts  which  would  as  surely  escape 
without  them.  During  the  attack,  should  it  be  attended 
with  much  pain,  such  treatment — opium,  warm  baths,  &c. 
— may  be  indicated  as  would  be  prop er  were  a  calculus 
in  transit. 

1  Loe.  ext.  p.  93. 
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bllharzia  hiematobia  ;  dlstoma  haematobium  ;  dlstoma 

Capense. 

Endemic  Hematuria. 

General  It  has  long  been  known  that  several  parts  of  the  old 

tionof  en-  world,  most  notoriously  the  island  of  Mauritius,  but  also 
demic  bse-  certain  districts  belonging1  to  the  continent  of  Africa, 

maturia 

including  Egypt,  especially  the  valley  of  the  Nile,  and 
also  the  southern  extremity  of  the  same  quarter  of  the 
globe,  comprising  the  Cape  of  Good  Hope  and  Port  Natal, 
are  the  seats  of  an  endemic  disorder  of  which  hematuria 
is  a  prominent  symptom.  The  hematuria  of  Mauritius 
has  been  longest  under  notice,  and  its  symptoms  have  been 
minutely  and  repeatedly  described,  so  as  to  leave  no  doubt 
that  the  disease  is  of  the  same  nature  as  that  which 
prevails  on  the  continent  ;  yet  it  has  been  imperfectly 
traced  pathologically,  and  though  it  is  said  that  the 
Bilharzia  1  has  been  found  in  the  island,  yet  it  must  be 
allowed  that  the  nature  of  the  insular  endemic  is  rather  a 
matter  of  inference  than  demonstration. 

The  corresponding  affections  of  Egypt  and  the  Cape 
have  been  more  completely  worked  out,  owing  to  the 
labours  chiefly  of  Bilharz  at  Cairo  and  of  Dr.  John  Harley 
in  regard  to  the  southern  localisation,  and  followed  in 
both  these  widely-removed  fields  to  identically  the  same 
cause,  the  ravages  of  a  minute  bloodworm,  with  which  the 
name  of  its  discoverer  has  been  connected.  It  is  hardly 
to  be  supposed  that  the  intermediate  portions  of  Africa 
are  entirely  destitute  of  the  parasite  which  infests  its 
extremities  ;  and  indeed  it  is  believed  that  the  animal 
frequents  the  whole  of  the  eastern  seaboard  of  this  con- 
tinent, manifesting  a  preference  for  littoral  rather  than 
the  inland  districts,  and  for  low  rather  than  high  levels. 
Further  research  must  add  to  our  knowledge  of  the  dis- 

1  Sonsino,  Lancet,  May  27,  1882,  p.  553. 
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tribution  of  the  disorder ;  but  we  know  enough  already 
to  make  it  impossible  to  consider  the  hematuria  of  Africa 
excepting  in  relation  to  the  parasite  ;  and  as  to  the  hema- 
turia of  the  Mauritius,  it  is  so  similar  in  symptoms  to  that 
of  Africa  that  it  can  scarcely  be  of  a  totally  different 
nature.  The  consideration  of  the  Bilharzia,  therefore,  is 
inseparable  from  that  of  endemic  hematuria,  and  it  may 
be  convenient  to  sketch  in  slight  outline  the  natural 
history  of  the  parasite  before  referring  in  particular  to 
the  symptoms  which  it  has  been  ascertained  to  produce, 
or  which  are  presumably  associated  with  a  similar  cause. 
Our  knowledge  of  the  animal  in  its  Egyptian  location  has 
been  largely  contributed  to  by  post-mortem  research,  and 
is  fairly  complete  so  far  as  relates  to  the  portion  of  its 
existence  during  which  it  is  a  denizen  of  the  human  body  ; 
as  yet  we  know  it  at  the  Cape  chiefly  by  ova  which  have 
been  passed  with  the  urine  during  life  ;  it  is  possible  that 
our  knowledge  in  this  respect  may  soon  be  extended. 

The  animal  whose  existence  was  discovered  by  Bilharz  The 

Bilharzia.  * 

in  the  year  1851,  and  since  described  by  Kuchenmeister  its  nature,' 
and  Leuckhart,  is  a  distinct  species  of  fluke  or  trematode.1  habits,  and 

•  i  iT«  distribu- 

The  creature  enjoys  complete  sexual  distinction :  the  tion, 
male,  which  has  much  the  contour  of  a  leech,  is  about 
half  an  inch  in  length ;  the  female  measures  about  four- 
fifths  of  an  inch,  but  is  of  such  slender  proportions  that 
much  of  its  body  is  imbedded  within  that  of  the  male 
during  the  act  of  sexual  association.  The  body  of  the 
male  contains  a  canal  which  has  been  called  gynecophoric, 
within  which  nuptial  chamber  the  female  is  for  the  time 
enclosed.  The  comparatively  plump  body  of  the  male  is 
somewhat  tuberculated,  that  of  the  female  is  smooth. 
With  both  sexes  there  are  oral  and  ventral  suckers,  by 
means  of  which  the  animal  secures  its  position.  The 
eggs  are  oval  or  pear-shaped.  They  have  a  spine  or 
sharp  point,  usually  at  the  hinder  extremity,  but  some- 
times at  the  side.  Dr.  John  Harley  found  in  his  South 
African  cases  the  hinder  spine  only  ;  in  Egypt  both  kinds 
1  Cobbold,  he.  cit.  p.  197. 
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have  been  found.  According  to  Dr.  Zincarol,1  of  Alexan- 
dria, the  ova  from  the  bladder  have  a  terminal  spine, 
those  from  the  intestine  a  lateral  one.  The  eggs  give 
exit  to  ciliated  embryos,  which  move  about  with  much 
activity,  as  Griesinger  witnessed  in  the  bowel,  and  as  has 
been  often  seen  in  the  urine. 

Though  the  eggs  may  possibly  be  thus  hatched  in 
urine,  tlie  embryo  cannot  live  long  in  this  fluid  ;  water  is 
the  place  of  its  further  development.  For  its  prolonged 
existence  pure  or  only  brackish  water  is  required.  Urine 
is  fatal  to  it,  though,  not  at  once.  Harley  never  found  a 
live  embryo  in  this  fluid.  Eoberts  was  more  fortunate, 
and  witnessed  the  activity  of  the  embryo  in  this  secretion 
several  hours  after  it  had  been  emitted ;  but  we  have 
the  evidence  of  Cobbold  as  to  the  impossibility  of  pre- 
serving its  life  for  forty-eight  or  even  for  twenty-four 
hours,  excepting  in  water  which  is  free  from  organic 
admixture.  Traces  of  blood,  mucus,  or  decomposing 
matter  of  any  kind  added  to  spring  water  caused  the 
death  of  the  embryo  within  twenty-four  hours,  as  also  did 
a  mere  tinting  with  permanganate  of  potash  or  carmine. 
So  small  a  proportion  of  urine  as  a  drachm  to  a  quart  was 
fatal  to  the  embryo  in  forty-eight  hours. 

Thus  it  ajypears  that  for  the  continuance  of  the  race 
the  egg  or  embryo  must  be  passed  with  the  urine  into 
fresh  or  brackish  water ;  if  the  egg,  it  is  hatched,  as  Cob- 
bold  has  shown,  almost  immediately  upon  coining  into 
contact  with  the  water ;  and  it  then  commences  the  extra- 
human  portion  of  its  existence,  of  which  nothing  is  ascer- 
tained except  that  a  time  comes  when  the  creature,  in 
some  shape  as  yet  unknown,  returns  from  the  water  to  the 
vertebrate  body. 

The  parasite  infests  man  and  the  monkey.  A  variety, 
which  is  stated  to  be  distinct,  has  been  found  in  the  ox 
and  sheep.  In  the  portal  vein  of  a  monkey  which  had 
been  imported  from  Africa  and  died  in  the  Zoological 
Gardens,  Dr.  Cobbold  found  so  fine  a  specimen  of  this 
1  Path.  7Va#&  vol.  xxxiii.  p.  H'>. 
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Bilharzia 
found  in 
blood-ves- 
sels. 


Ova  es- 
pecially in 
intestinal 


mucous 
mem- 
branes. 


fluke  that  he  was  for  a  time  disposed  to  distinguish  it  as 
the  Bilharzia  magna. 

The  animal  in  its  adult  state  belongs  especially  to  the  Adult 
blood ;  it  is  found  particularly  in  the  vessels  of  the  blad- 
der, and  in  the  abdominal  veins,  the  portal  vein  and  its 
intestinal,  mesenteric,  and  splenic  tributaries,  and  the 
hepatic  vein. 

Ova  have  been  abundantly  found  in  the  liver,  to  which 
it  is  evident  that  they  may  readily  be  conveyed  ;  and  egg- 
shells within  the  left  ventricle,  the  means  of  their  reach- 
ing which  are  less  obvious.  Though  the  worms  are,  as  a 
rule,  confined  to  the  blood,  the  eggs  are  somewhat  widely 
distributed.    They  are  deposited  mainly  in  the  mucous  and 

.  .  urinary 

membranes  of  the  bowel  and  of  the  urinary  system,  m 
which  they  give  exit  to  the  ciliated  and  active  embryos 
which  escape  with  the  evacuations  to  find  adventures  as 
yet  unknown  to  us,  but  no  doubt  to  provide  adequately 
for  the  continuance  of  the  race.  The  worm  in  the  blood 
appears  to  cause  less  disturbance  than  would  be  expected  ; 
the  presence  of  the  parasite  is  chiefly  made  known  to  us 
by  the  irritation  occasioned  by  its  progeny  in  certain 
mucous  membranes.  In  the  large  intestine,  which  is  the 
part  of  the  bowels  chiefly  affected,  the  ova  were  found  in 
polypoid  excrescences,  and  their  presence  indicated  by 
diarrhoea,  with  discharge  of  mucus  and  blood,  and  much 
pain  of  the  nature  of  colic.  In  the  urinary  membrane, 
which  is  the  chosen  site  for  the  deposition  of  the  eggs, 
the  results  are  produced  by  which  the  disorder  is  espe- 
cially characterised.  The  bladder  is  found  to  be  exten-  Patholo 
sively  spotted  with  ecchymosis,  and  variously  pigmented ;  f^[s  re' 
the  mucous  membrane  is  sometimes  partially  detached  or 
undermined  by  accumulations  of  eggs  beneath  it,  and  it 
is  sometimes  lifted  up  into  warty  or  villous  elevations. 
These  changes  are  necessarily  attended  with  much  irrita- 
tion and  the  discharge  of  blood  and  mucus,  together 
with  eggs,  embryos,  egg-shells,  and  now  and  then  a 
deceased  parent. 

The  accumulated  and  partially  imbedded  ova  often 
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become  the  centres  of  oxalic  and  lithic  deposits  from  the 
urine,  so  that  vesical  calculi  are  common  complications  of 
the  parasitic  disease.  Similar  changes  occur  in  the  lining 
of  the  ureters,  and,  less  often,  of  the  pelves.  The  ureters 
are  apt  to  become  obstructed  or  constricted,  and  the 
kidneys  to  present  in  consequence  the  various  phases  of 
dilatation  and  atrophy  which  follow  upon  urethral  stric- 
ture. They  may  become  the  subjects  of  hydronephrosis, 
or  there  may  be  pyelitis  even  to  the  degree,  as  in  a  case 
described  by  Griesinger,  of  converting  the  organ  into  a 
mere  bag  of  pus.  But  beside  these  consecutive  changes 
it  appears  that  the  kidneys  are  affected  by  the  parasitic 
disorder  in  ways  which  arise  within  themselves.  It  is 
sufficiently  clear  that  the  pelvis  of  the  kidney  affords 
lodgment  to  the  ova,  as  do  other  parts  of  the  urinary 
membrane,  though  not  with  the  same  frequency,  and 
adult  animals  have  been  found  in  the  renal  blood-vessels. 
Whichever  may  be  the  effective  sources  of  irritation,  the 
kidneys  are  described  as  swollen  and  congested,  affected 
with  a  dark  red  hypera3mia,  and,  in  the  later  stages, 
fatty.  Whether  these  changes  depend  upon  venous  obstruc- 
tion or  upon  irritation  of  the  renal  substance  by  parasitic 
intrusion  are  questions  which  must  be  answered  by  further 
observation. 

Concur-  Both  in  Egypt  and  also  in  a  person  who  had  come 

renee  of     from  Natal,  hlarige  1  have  been  found  in  individuals  who 

filaria.  ' 

have  also  given  residence  to  the  Bilharzia  ;  but  the  animals 
and  the  symptoms  produced  by  them  are  totally  distinct 
and  the  concurrence  accidental. 
Symptoms.  We  know  the  symptoms  of  the  disorder  as  it  occurs  in 
Egypt,  chiefly  from  the  researches  of  Bilharz  and  Gries- 
inger, as  in  South  Africa  chiefly  from  those  of  Dr.  John 
Harley,  though  as  regards  both  localisations  many  other 
observers  have  more  recently  added  to  our  stock  of  know- 
ledge. 6  Gravel  and  ulcers  of  the  kidneys,'  if  we  ma}'  trust 
the  statement  of  Prosper  Alpinus,2  appear  to  have  been 

1  Zincarol,  Med.  Times,  January  21,  1882,  p.  76.    Cobbold,  Lancet,  January 
14,  1882,  p.  84.    Sonsino,  Med.  Times,  May  27,  1882,  p.  552. 
-  Quoted  by  Davaine,  2nd  edition,  p.  320. 
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frequent  among  the  Egyptians  even  as  far  back  as  the 
year  1645 — not  to  mention  a  still  older  reference  to  the 
turning  of  water  into  blood,  which  may  have  found  its 
suggestion  in  the  diseases  proper  to  the  place.  So 
common  is  the  parasite  in  Egypt  that  M.  Griesinger 
found  it  in  117  of  363  autopsies.  Its  effects  are  most 
noticeable  from  June  to  August,  and  least  so  from  Sep- 
tember to  January.  The  prevalence  of  the  disease  in 
summer  is  owing,  as  Dr.  Cobbold  supposes,  to  the  preva- 
lence of  the  larvse,  whencesoever  derived.  The  symptoms 
of  the  disease  are,  in  the  first  place  at  least,  chiefly  local, 
vesical,  and  prostatic  irritation,  with  the  passing  of 
blood,  mucus,  sometimes  pus,  and  not  seldom  calculi, 
which  may  be  either  of  vesical  or  renal  origin.  Pain  in 
the  back  is  mentioned,  though  the  bladder-symptoms 
appear  to  be  usually  more  prominent  than  the  renal.  A 
form  of  dysentery,  diarrhoea  with  the  passing  of  blood 
and  mucus,  is  a  frequent  concomitant.  With  the  local 
symptoms  there  is  often  much  loss  of  flesh,  anseuiia,  and 
nervous  prostration.  £  Egyptian  chlorosis '  has  been 
spoken  of  as  one  of  the  results  of  the  disease,  but  it 
appears  that  this  especial  affection  is  rather  to  be  attri- 
buted to  another  parasite,  the  Anehlistoma  duodenale.1 
Beside  dysentery,  pneumonia  has  been  mentioned  among' 
its  fatal  results,  though  it  would  seem  from  our  experi- 
ence in  South  Africa  that  the  disorder  seldom  leads  to  a 
fatal  issue.  It  is  stated  that  in  Egypt  it  occasionally 
presents  itself  in  an  acute  constitutional  form,  resembling 
typhus  in  its  symptoms  and  duration.  The  symptoms 
appear,  however,  to  be  usually,  and  as  far  as  we  know  in 
South  Africa  always,  of  the  chronic  and  local  sort,  with 
hseinaturia  and  vesical  or  prostatic  irritation,  without  much 
or  with  no  early  effect  upon  the  general  health. 

A  little  blood  is  passed,  mostly  after  the  urine ;  there 
is  little  frequency  of  micturition,  though  perhaps  a  diffi- 
culty in  retaining  the  water  when  the  call  has  come.  In 
one  instance  the  prostate  appeared  to  be  solely  affected, 
since  there  were  no  properly  vesical  or  renal  symptoms. 

1  Sonsino;  Lancet,  May  27;  1882,  p.  553. 
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Mucous  casts  were  passed,  imbedding  the  eggs,  while 
small  quantities  of  venous  blood,  mixed  with  urine,  were 
from  time  to  time  passed  by  the  urethra,  the  rest  of  the 
secretion  being  unaffected,  save  that  it  was  cloudy  with 
mucus.1  Such  symptoms  appear  to  be  seldom  attended 
with  danger  to  life  ;  the  only  fatal  case  referred  to  by 
Dr.  Harley  is  that  of  a  Scotchman,  who  died  6  worn  out 
by  the  various  concomitants  of  the  disorder '  at  the  age  of 
seventy-six.  Among  the  concomitants  must  be  mentioned 
the  passage  of  renal  calculi,  in  two  instances  of  which 
Dr.  Harley  found  the  eggs  of  the  parasite  in  the  interior 
of  the  stone ;  constituting,  as  we  can  scarcely  doubt,  the 
point  of  primary  deposit.  This  observation  is  of  interest 
as  placing  beyond  doubt  the  participation  of  the  kidneys 
in  the  disease. 

The  calculi  appear  to  be  chiefly  composed  of  oxalate  of 
lime,  though  uric  acid,  which  is  a  frequent  deposit  in  such 
cases,  takes  part. 

The  urine  itself  was  not,  in  Dr.  Harley's  cases,  usually 
changed  in  quantity,  or  specific  gravity,  or  in  quality, 
save  by  the  addition  of  the  parasitic  products,  with  blood, 
and  its  proper  amount  of  albumen.  It  was  not  ammo- 
niacal  nor  alkaline,  but,  on  the  contrary,  apt  to  deposit 
uric  acid.  None  of  the  ordinary  products  of  cystitis 
were  usually  present,  though  sometimes  there  was  a  little 
blood-stained  stringy  mucus.  In  a  case  presumably  of 
prostatic  location  the  blood  was  passed  only  after  break- 
fast or  defalcation. 
Subjects.  The  disorder  in  South  Africa  appears  to  attack 
foreigners  and  colonists  in  preference  to  the  native  popu- 
lation. Kaffirs  are  exempt,  while  coolies  suffer.  The 
disease  seems  to  be  nearly,  but  not  absolutely,  limited  to 
males.  When  females  suffer,  it  is  said  often  to  disappear 
with  the  advent  of  the  menses,  almost  always  to  cease  on 
the  occurrence  of  pregnane}^.2  It  was  not  transmitted  to 
a  wife  whose  husband  had  passed  numbers  of  eggs  every 

1  Dr.  John  Harley,  Med.-Chir.  Trans,  vol.  liv.  p.  48. 

2  Dr.  Allen,  Lancet,  July,  15,  1882. 
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day  of  married  life.  Three  or  four  healthy  children  had 
been  born  to  the  pair.  Boys  after  the  age  of  three  or 
four  are  most  liable,  the  complaint  often  disappearing 
about  puberty.  It  has,  however,  been  known  to  have  been 
acquired  at  the  age  of  fifty,  and  to  have  proved  fatal  at 
seventy-six. 

The  endemic  hematuria  of  the  Isle  of  France  has  long  Heema- 
been  known,  but  has  not  yet  been  definitely  traced  to  the  ^uritr 
Bilharzia:  there  can,  however,  be  little  doubt  that  it  is 
produced  by  this  or  some  closely  similar  parasite.  The 
symptoms  and  incidence  of  the  disease  are  almost  exactly 
those  described  at  the  Cape.  Bepeated  attacks  of  hema- 
turia occur  with  frequency  of  micturition  and  other  signs 
of  vesical  irritation.  The  blood  is  in  but  small  amount, 
not  so  much  as  to  discolour  the  whole  bulk  of  the  urine, 
but  only  its  last  portion,  after  the  discharge  of  which  a 
few  drops  of  blood  may  escape  unmixed.  Small  clots  are 
occasionally  seen.  Under  the  microscope  have  been 
found  oxalate  of  lime,  blood,  mucus,  and  pus,  with  scales 
of  bladder-epithelium.  Frobably  before  long  this  list  will 
include  the  parasite.1 

The  disorder  is  here,  as  elsewhere,  often  associated 
with  attacks  of  renal  colic.  It  is  said  that  three-fourths 
of  the  children  in  the  island  suffer  from  it,  both  sexes 
being  affected,  but  boys  apparently  with  the  more  fre- 
quency, since  of  these  it  is  said  that  few  escape.  The 
disorder,  as  elsewhere,  often  disappears  about  the  time  of 
puberty.  It  has  been  atti  ibuted  to  masturbation  and  the 
use  of  spiced  dishes — causes  which,  were  they  effective  in 
this  respect,  might  be  expected  to  give  rise  to  the  disease 
in  many  other  places — and  with  some  probability  to  the 
quality  of  the  water  drunk.  A  form  of  hematuria  pre- 
sumably of  the  same  origin  has  been  stated  to  occur  in 
Madagascar.2 

It  is  of  importance  to  inquire  wuth  regard  to  the 
creature  a  portion  only  of  whose  existence  is  passed  within 

1  Todd,  Clinical  Lectures  on  Diseases  of  the  Urinary  Organs. 

2  On  the  Endemic  Hematuria  of  Hot  Climates,  1  >y  Dr.  Guillemard,  p.  06. 
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Source  and  the  human  body,  whence  it  may  be  derived  and  how  ad- 
introduc-    mittecL    As  ^  *s  n°t  known  save  as  a  human  parasite,  its 
tion  of       derivation  must  be  a  matter  of  conjecture,  but  water  is  to 
Biiharzia.    ^e  SUSpec^e(j  as  the  means  of  its  distribution.    The  Nile  is 
thought  to  be  the  vehicle  of  the  parasite  in  Egypt,  and  it 
has  been  suggested  that  some  of  the  fish  of  that  teeming 
river  may  furnish  its  temporary  abode.  Dr.  Cobbold  thinks 
it  more  likely  that  the  larval  form  infests  some  gasteropod 
mollusc  local  to  the  district  where  the  disorder  occurs. 
At  Uitenhage  and  Port  Elizabeth,  at  the  other  extremity 
of  the  continent,  the  disorder  is  likewise  attributed  to  water 
which  is  supplied  by  exposed  streamlets  in  which  water- 
plants  abound.    It  is  stated  that  in  South  Africa  those 
only  are  liable  1  who  drink  river  water  or  the  water  from 
marshes  or  pools,  those  who  use  well  or  rain  water  being 
exempt.    Dr.  Harley  has  shown  reason  to  suspect  water- 
cresses  as  conveying  the  parasite,  whether  themselves 
affording  attachment  to  it,  or,  as  he  suggests,  by  means  of 
minute  mollusca  in  which  the  parasite  is  lodged  adhering 
to  the  plant.    It  has  been  suggested  that  the  ova  find  ad- 
mission into  the  body  during  bathing,  and  that  the  frequency 
with  which  boys  are  affected  as  compared  with  girls  is  due 
to  their  more  often  doing  so.  The  urethra  has  been  regarded 
as  the  point  of  entrance,  and  it  has  been  stated  that  in 
South  Africa  the  natives  are  in  the  habit  of  tying  grass 
round  the  orifice  before  wading  or  swimming  across  a  river. 
On  the  other  hand,  it  has  been  remarked  that  in  South 
Africa  the  Kaffirs,  who  bathe  often,  are  exempt  from  the 
disease,  while  the  coolies,  who  bathe  seldom,  are  often 
affected.    Whether  the  parasite  is  admitted  by  the  ure- 
thra or  by  the  mouth  must  be  regarded  as  at  present 
uncertain ;  what  we  know  of  the  habits  of  other  similar 
creatures  and  the  abundance  with  which  these  are  found 
in  the  portal  vein,  where  indeed  they  were  first  detected, 
would  lead  us  to  attach  the  greatest  probability  to  entrance 
by  the  mouth ;  entrance  by  the  urethra  is  supported  by 
the  concentration  of  the  disorder  upon  the  urinary  organs 

1  Dr.  J.  Harley,  Med.-Chir.  Trans,  vol.  liv.  p.  GO. 
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and  the  blood-vessels  in  immediate  connection  with  them. 
It  has  been  suggested  that  the  ova  may  be  deposited  in 
the  skin  and  thus  enter  the  superficial  veins  ;  but  if  thus 
introduced  they  should  be  conveyed  to  the  systemic,  not 
the  portal  vessels.  Dr.  Harley  tells  us  that  persons  bathing 
in  the  Booker  river,  about  which  the  disease  is  common, 
are  sometimes  attacked  inconsequence  with  an  urticarious 
eruption,  and  that  the  colonists  of  Natal  are  constantly 
affected,  when  first  resident,  with  indolent  sores,  especially 
upon  the  legs,  which  resemble  syphilitic  ulcers.1  It  is 
stated,  however,  by  Dr.  Guillemard,  that  the  6  Natal  sores  5 
are  distinctly  and  solely  caused  by  the  bite  and  subcu- 
taneous burrowing  of  a  species  of  tick  which  is  quite 
unconnected  with  the  Bilharzia  ;  and  though  bathing  must 
be  admitted  as  with  possibility  affording  means  for  the 
introduction  of  the  animal,  the  evidence  is  against  cu- 
taneous entrance. 

The  Bilharzia  appear  sometimes  to  die  out  like  a  Treatment 
dynasty,  so  that  the  disease  comes  to  an  end  spontaneously  ; 
this  occurs  especially  about  the  time  of  puberty.  As  to 
treatment,  since  the  habitation  of  the  parent  worms  is  in 
the  blood,  they  are  practically  out  of  the  reach  of  vermi- 
cides ;  this  organised  fluid  could  not  be  supposed  to 
tolerate  any  admixture  which  would  be  destructive  to 
animal  organisms  within  it.  All  we  can  do,  therefore, 
when  the  disease  is  established  is  to  support  the  patient 
against  it  and  use  such  local  measures  as  may  be  effective 
against  its  more  accessible  manifestations.  The  latter 
endeavour  resolves  itself  into  the  destruction  by  some 
suitable  injection  of  as  much  of  the  parasite  or  its  progeny 
as  is  lodged  in  the  coats  of  the  bladder.  Whatever  may 
be  effected  with  regard  to  the  unhatched  eggs,  it  would 
not  appear  that  any  trouble  is  needed  to  destroy  the 
ciliated  embryo,  since  urine  itself  is  fatal  to  it.  With 
regard  to  the  worms,  most  of  them  are  obviously  out  of 
reach ;  those  only  which  have  penetrated  the  vesical  wall 

1  The  ova  of  the  Bilharzia,  which  were  found,  as  supposed,  in  Delhi  boils, 
have  been  shown  to  be  altered  hair-bulbs. 
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are  tlius  assailable ;  and  even  here  not  too  readily,  for  the 
guest  is  protected  by  the  sensibility  of  the  host.  The 
more  active  disinfectants  or  parasiticides  could  scarcely 
fail  to  injure  the  bladder.  Experimenting  with  non- 
irritant  solutions,  Dr.  Harley  got  the  best  results  from 
iodide  of  potassium  in  a  strength  of  five  grains  to  the 
ounce.  This  gave  rise  to  no  vesical  irritation  and  was 
followed  by  the  expulsion  of  various  parasitic  products. 
Dr.  Harley  made  trial  of  other  remedies,  including  oil  of 
male  fern,  wormwood,  and  quassia,  with  less  satisfactory 
results.  It  is  obvious  that  there  is  room  for  further 
experiment :  quinine,  the  sulphides,  and  permanganate  of 
potash  might  be  suggested.  Dr.  Allen,  of  Pietermaritzburg, 
employed  a  concentrated  solution  of  santonine  in  absolute 
alcohol,  and  injected  this  in  quantities  of  two  drachms  into 
the  empty  bladder,  with  the  constant  result  of  cystitis,  as 
might  have  been  anticipated,  but  with  the  effect  as  he 
thought  of  destroying  the  parasite.  It  is  indeed  possible 
that  the  ova,  like  the  bladder  itself,  may  have  been  seriously 
injured  by  this  application  and  the  disorder  locally  sus- 
pended ;  but  such  relief  is  scarcely  worth  the  cost  if  the 
parasite  remain  intact  in  the  deeper  veins.  Dr.  Allen  1 
supposed  also  that  by  the  administration  of  santonine  by 
the  mouth  the  creature  would  be  killed  in  the  blood-vessels, 
a  presumption  from  which  local  treatment  might  be  in- 
ferred to  be  unnecessary.  The  destruction  of  the  worm 
in  the  blood-vessels  by  medicine  conveyed  by  the  blood 
cannot  as  yet  be  regarded  as  proven  or  as  possible.  Dr. 
Cobbold  disapproves  of  injection,  and  directs  his  attempts 
to  the  arrest  of  the  haemorrhage  rather  than  to  the  de- 
struction of  the  parasite.  He  thinks  the  catheter  should 
be  avoided  as  injurious,  and  parasiticides  as  useless. 
Nothing,  in  his  view,  should  be  done  to  disturb  the  plugs 
which  spontaneously  form  at  the  points  of  ulceration. 
He  has  found  good  results  from  the  administration  by  the 
mouth  of  buchu  and  bear-berry. 

With  regard  to  prevention,  if  the  parasite  is,  as  there 

1  Lancet,  July  15,  1882;  also  April  14,  1883. 
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is  reason  to  believe,  brought  by  water  and  admitted  by 
the  mouth,  it  is  obvious  that  spring  or  rain  water  should 
be  drunk  when  possible,  to  the  exclusion  of  that  from 
streams  and  pools.  But  with  the  latter,  infection  should 
be  completely  intercepted  by  boiling  or  effectual  filtration. 
Fish  and  vegetables  from  suspected  water  should  be  wholly 
avoided,  or  at  least  never  used  as  food  until  after  having 
been  raised  in  cooking  to  boiling  point.  In  view  of  modes 
of  entrance  other  than  by  the  alimentary  canal,  there 
should  be  no  bathing  but  in  the  sea. 


The  Steongtjlus  Gigas. 

The  worm  which  has  been  thus  called,  or  otherwise  Descrip- 
the  Eustrongyhis  gigcis,  both  names  alike  bearing  witness  s-ne^ 
to  its  rotundity  and  to  its  size,  is  not  only  the  largest  indi- 
vidual parasite  which  takes  residence  within  the  human 
body,  but  is  the  largest  nematode  known.  It  may  nearly 
be  compared  in  its  dimensions  to  one  of  the  snakes  com- 
mon in  this  country,  the  male  to  the  adder,  the  female  to 
the  common  field  snake.  With  the  thickness  of  about 
half  an  inch  the  male  attains  the  length  of  about  a  foot, 
the  female  of  over  three  feet.  The  serpentine  propor- 
tions of  the  creature  are  testified  to  by  the  older  writers, 
who,  when  they  found  these  parasites  in  the  kidneys  of 
wolves  and  dogs,  described  them  as  serpents  in  this  situa- 
tion. 

This  variety  of  strongalus,  though  not  peculiar  to  the 
kidney,  is  most  often  found  in  this  organ,  of  which  it  be- 
comes the  denizen  in  a  large  number  of  animals.  It  is 
said  to  occur  with  especial  frequency  in  the  weasel  and 
the  North  American  mink,  destroying  the  substance  of 
the  kidney  and  giving  rise  to  calcareous  deposit  in  its 
walls.  Among  the  animals  in  which  this  worm  has  been 
found  Cobbold  mentions  the  dog,  wolf,  puma,  glutton, 
racoou,  coati,  otter,  seal,  ox,  and  horse. 
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The  general  appearance  and  something  of  the  anatomy 
of  the  animal  may  be  gathered  from  the  accompanying 
woodcut,  which  represents  the  specimen  which,  on  Cob- 
bold' s  authority,  we  may  accept  as  undoubtedly  from  the 


Strongulus  gigas  in  the  College  of  Surgeons,  '  found  in  the  kidney 
of  a  patient  of  the  late  Thomas  Sheldon,  Esq.'  The  wood-cut 
is  of  one-half  the  actual  dimensions.  The  animal,  a  female, 
18  in2hes  long,  has  been  laid  open  to  show  the  intestinal  canal, 
spiral  cesophagus,  and  reproductive  organs. 

human  body,  which  is  preserved  at  the  College  of  Sur- 
geons. The  adult  worm,  to  follow  Cobbold's  description, 
is  cylindrical,  more  or  less  red  in  colour,  and  somewhat 
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thicker  behind  than  in  front.  The  head  is  broadly  ob- 
tuse, the  mouth,  being  supplied  with  six  small  wart-like 
pap ilke,  whereas  the  lumbricus,  which  the  strongulus 
somewhat  resembles,  has  but  three.  Two  of  the  papillse 
correspond  with  the  commencement  of  the  two  lateral 
lines  of  the  body.  There  are  six  other  longitudinal  lines 
which  traverse  the  body  from  end  to  end.  The  tail  of 
the  male  shows  a  simple  cup-shaped  bursa,  which  partly 
conceals  the  simple  spiculum.  The  tail  of  the  female  is 
blunt  and  pierced  by  the  centrally  placed  anal  opening. 
The  vulva  is  situated  near  the  head  in  the  ventral  line. 
The  eggs  are  stout  and  oval,  measuring  -^±--"  in  length, 
in  breadth. 

In  the  stages  of  existence  through  which  this  parasite  Probable 
passes  before  entering  the  human  or  mammalian  body  source- 
and  assuming  the  form  to  which  the  term  gigas  is  appli- 
cable, it  appears  that  certain  fish,  as  probably  in  the  case 
of  the  Bilharzia,  j)lay  the  part  of  intermediary  bearers. 
It  has  been  inferred  by  Schneider,  and  the  inference 
accepted  by  Leuckart  and  Cobbold,  that  the  worm  known 
as  the  Filaria  cystica,  which  is  found  encysted  beneath 
the  peritoneal  membrane  of  the  Galaxias  scriba  and 
Synhranchus  laticaudatiis,  is  the  sexually  miniature  and 
undeveloped  strongulus.  It  is  easy  to  imagine  that  the 
minute  inhabitant  of  the  fish  may  be  transferred  to  the 
fish-eating  animal,  the  otter,  seal,  and  even  the  dog  and 
the  wolf,  and  man  himself,  but  it  is  less  easy  to  explain 
its  transmission  to  the  ox  and  the  horse.  Probably  water 
is  the  vehicle. 

With  regard  to  the  geographical  distribution  of  the  Geographi- 
strongulus,  it  appears  to  be  less  uncommon  in  the  Low  ^tio1Stri" 
Countries  than  elsewhere  both  in  man  and  animals.  Of  the 
eight  cases  referred  to  as  probable,  two  were  recorded  in 
Holland.  Of  another,  the  subject  was  a  Frenchman  who 
had  been  to  Walcheren.  Two  others  occurred  in  Prance. 
Of  the  eighth,  from  which  was  obtained  the  specimen  in 
the  College  of  Surgeons  (see  woodcut),  nothing  further 
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is  known  than  that  it  was  taken  from  the  kidney  of  a 
patient  of  the  late  Thomas  Sheldon,  Esq. 

The  chosen  position  of  this  worm  is  the  pelvis  of  the 
kidney,  in  which  it  lies  in  a  coil  or  knot ;  bnt  as  it  has 
been  passed  with  the  urine  in  the  human  subject,  it  is 
obviously  not  limited  to  any  subdivision  of  the  urinary 
Local  cavity.  In  dogs,  in  which  opportunities  of  observing  the 
habits  and  effects  of  the  parasite  have  been  more  frequent 
than  with  other  animals,  it  has  been  found  stretched 
along  the  whole  length  of  the  ureter,  in  the  bladder,  in 
the  peritoneal  cavity,  into  which  it  had  passed  from  the 
renal  pelvis,  and  in  external  swellings  in  the  neighbour- 
hood of  the  penis. 

Davaine  has  gathered  so  many  of  the  scattered  in- 
stances in  which  this  worm  has  secured  its  admission 
into  the  human  body  that  it  is  to  his  research  that  we 
are  chiefly  indebted  for  our  knowledge  of  its  clinical 
results.  From  the  year  1674  to  his  date  of  publication, 
1877,  this  writer  has  collected  seven  cases  which  he  re- 
gards as  'probable,'  eight  as  4  very  uncertain,'  which  may 
be  taken  to  represent  our  whole  recorded  experience  of 
this  parasitic  disorder  in  the  human  subject.  Among  the 
seven  '  probable '  cases  were  two  in  which  the  worms  had 
been  passed  by  the  urethra  only,  one  in  which  they  had 
escaped  by  lumbar  fistulse  and  the  urethra  also,  four  in 
which  they  were  found  in  the  kidney  after  death.  Of 
these  four  to  which  alone  we  can  appeal  for  pathological 
information,  there  is  but  one  in  which  the  condition  of 
the  kidney  is  described  with  any  minuteness  :  in  this  case 
the  secreting  structure  was  nearly  destroyed,  and  the 
weight  of  the  organ  reduced  to  about  half  (see  p.  1096). 
With  animals  the  kidney  has  often  been  noticed  in  these 
circumstances  to  have  displayed  all  the  effects  of  j^yelitis, 
to  have  become  variously  dilated,  as  happens  from  stone, 
and  in  the  North  American  mink  in  particular  to  have 
become  converted  into  a  cyst,  the  walls  of  which  are 
the  seat  of  calcareous  deposit.  An  instance  has  already 
been  referred  to  in  the  dog,  in  which  worms  of  this 


Chap.  XVIII. 


STRONG  ULUS. 


nature  had  passed  from  the  renal  into  the  abdominal 
cavity. 

The  instance  1  relating  to  the  human  subject  in  which 
stronguli  were  discharged  through  a  lumbar  abscess  may 
be  further  mentioned,  notwithstanding  that  it  has  been 
quoted  by  other  writers.  A  boy  was  cut  for  stone  by  M. 
Moublet  at  the  hospital  of  Tarascon,  and  a  large  calculus 
removed.  Four  years  later,  after  an  attack  of  partial 
suppression  of  urine  with  much  constitutional  disturb- 
ance, an  abscess  was  found  in  the  lumbar  region,  was 
opened,  and  healed.  But  the  cicatrix  after  a  time  was 
undermined  by  renewed  suppuration  and  again  opened. 
From  the  opening  thus  made  a  living  strongulus  was  with  - 
drawn  by  the  child's  mother,  and  a  few  hours  afterwards 
another  by  M.  Moublet.  Two  days  afterwards  two  worms 
of  the  same  kind  were  passed  by  the  urethra,  one  with 
the  help  of  forceps,  the  second  spontaneously.  Having 
thus  got  rid  of  four  of  these  formidable  interlopers  the 
child  recovered. 

If  we  may  accept  a  case,  which,  however,  Davaine  has 
shown  to  want  corroboration,  the  concurrence  of  a  stone 
with  this  parasite  which  M.  Moublet's  patient  presented 
is  not  singular.  A  worm  apparently  of  this  nature  was,  as 
far  back  as  the  year  1595,  found  in  the  kidney  of  a  Belgian 
archduke,  together  with  a  calculus.  Given  the  worm,  the 
stone  is  not  improbable  as  a  result ;  some  of  the  exuvia? 
might  readily  give  ground  for  concretion.2 

The  symptoms  produced  by  the  presence  of  this  para-  General 
site  in  the  kidney  are  those  of  stone  aggravated  in  respect  symPtor 
that  rest  brings  no  relief,  and  with  the  repulsive  addition, 
if  we  may  accept  the  evidence  of  a  single  instance,  of  a 
sense  of  movement  in  the  renal  region.  The  symptoms 
are  graphically  displayed  in  a  case  related  by  M.  Aubinais 3 
and  quoted  by  Davaine.    A  French  husbandman,  sixty 

1  Moublet,  Journ.  de  Med.  et  de  Chirurg.,  Juillet  1758.   Quoted  by  Rayer, 
Davaine,  Chopart,  &c. 

2  D.  M.  Jansonius,  Mercurii  Bello-Gallici,  tome  ii.,  cite  par  Schenek.  

Davaine,  op,  cit.,  p.  285. 

3  Quoted  by  Davaine,  2nd  edition,  p.  285. 
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years  of  age,  was  seized  with  sharp  pains  in  the  region  of 
the  right  kidney,  which  were  supposed  to  be  nephritic. 
For  three  years  then,  in  spite  of  many  anodyne  and  other 
remedies,  these  were  incessant  and  most  severe,  and  the 
man,  formerly  somewhat  obese,  was  reduced  to  a  skeleton. 
In  this  condition  of  attenuation,  movements  of  swellino- 
and  undulation,  apparently  in  the  situation  of  the  right 
kidney,  could  be  felt  and  seen  through  the  thin  abdominal 
wall.  The  patient  himself  was  conscious  of  crawling 
movements,  or  movements  of  6  reptation,'  as  M.  Aubinais 
terms  them,  in  the  same  position.  After  three  years  of 
these  sufferings  bed-sores  formed,  and  death  was  brought 
about  by  wasting  and  exhaustion.  The  right  kidney  was 
removed  twenty  hours  after  death  by  an  incision  through 
the  flank.  Undulatory  movements  were  still  perceptible 
within  it,  and  a  living  strongulus  over  seventeen  inches 
long  and  nearly  a  quarter  of  an  inch  in  thickness  (from 
five  to  six  millimetres)  discovered  in  the  pelvis.  The 
tissue  of  the  kidney  was  much  altered,  its  parenchyma  in 
great  part  destroyed,  and  its  weight  reduced  by  half. 

It  is  scarcely  needful  to  dwell  further  on  the  symp- 
toms :  severe  attacks  of  hsematuria  have  in  some  instances 
marked  the  presence  of  the  worm,  but  this  symptom  has 
not  been  noticed  in  all.  Temporary  suppression  of  urine 
has  occurred  apparently  in  consequence  of  its  entering  the 
ureter  ;  in  such  a  case  the  other  ureter  must  have  been 
also  obstructed,  possibly  by  other  means.  The  distinction 
from  stone  or  growth  must  be  seldom  practicable  until 
either  worms  themselves  or  their  eggs  have  been  passed. 
The  passage  of  the  latter  with  the  urine,  should  the 
domestic  relations  of  the  parasite  be  consistent  with  their 
production,  ought,  considering  their  conspicuity  as  micro- 
scopic objects,  to  furnish  ready  means  of  detection.  As  to 
Treatment,  treatment,  it  may  fairly  be  inferred  that  parasiticides  are 
useless.  If  in  the  bladder  or  urethra  its  removal  will  be 
indicated;  the  means  must  be  suggested  by  the  case  itself. 
If  in  the  kidney,  it  may  be  considered  whether  the  cir- 
cumstances are  such  as  to  justify  nephrotomy. 
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Pentastoma  Denticulatum. 

This  creature,  which  would  be  comprehended  under  Descrip- 
the  common  term  tide,  must  apparently  be  counted  as  a  habits  and 
renal  parasite,  though  it  has  no  clinical  significance  in  us«al  situ- 
this  relation.  Like  many  other  parasites,  it  presents  two 
different  phases,  which  have  become  known  by  different 
names.  In  the  adult  state,  as  the  Pentastoma  tenioides, 
it  lives  at  large  in  the  nasal  cavities,  chiefly  of  the  dog, 
where  it  presents  the  shape  of  a  maggot  or  wingless 
insect,  covered  with  rings  of  mail,  varying  according  to 
sex  from  one  to  three  inches  in  length,  the  male  being 
the  shorter.  In  the  larval  state,  as  the  Pentastoma 
denticulatum,  it  attains  the  length  only  of  about  an  eighth 
of  an  inch,  and  is  narrowly  confined  within  a  cyst  which 
is  embedded  usually  in  one  of  the  abdominal  organs. 
The  animal  in  this  stage  of  its  existence,  in  which  only  its 
interests  are  concerned  with  those  of  the  kidney,  is  some- 
what ship-shaped  or  navicular,  with  a  rounded  forepart, 
where  are  placed  four  hooklets  or  anchors,  with  lines  nar- 
rowing towards  the  stern  and  sides  beset  with  fine  spines. 

The  relationship  between  the  large  and  active  ad  nit 
and  the  minute  and  imprisoned  offspring  appears  to  have 
been  fairly  ascertained.  The  ova  of  the  nasal  intruder, 
carried  out  with  mucus  or  expelled  hj  sneezing,  may 
readily  attach  themselves  to  the  food  of  men  or  of  animals  ; 
thus  taken  into  the  stomach,  the  embryos  escape  and  bore, 
for  which  purpose  nature  with  an  impartial  consideration 
of  their  necessities  has  provided  them  with  a  suitable 
apparatus  ;  they  thus  enter  various  organs  and  tissues, 
among  which  the  liver  appears  most  often  to  supply  their 
resting-place,  but  occasionally  the  lung,  the  submucous 
tissue  of  the  small  bowel,  and  the  kidney.  The  kidney, 
so  far  as  I  know,  has  been  mentioned  but  once  in  this 
relation,  and  that  by  Wagner ;  but  our  knowledge  of  the 
distribution  of  this  parasite  in  its  larval  stage  makes  it 
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more  than  probable  that  this  localisation  of  it  is  not 
solitary,  though  otherwise  unnoticed.  The  imbedded  larva?, 
or  those  of  them  which  are  destined  for  further  develop- 
ment, are  released  when  the  flesh  in  which  they  lie  is  torn 
up  by  the  dog'  or  wolf,  and  thus  liberated  sniffed  into 
or  otherwise  enabled  to  enter  the  inquiring-  nose  of  the 
quadruped.    From  this  the  completed  cycle  begins  again. 

The  embryo  having  reached  its  place  of  rest  repeatedly 
casts  its  skin  with  rapid  growth,  and  at  last  attains  the 
perfected  larval  form  to  which  the  name  Pentastoma 
denticulatum  has  been  given,  which  remains  encysted  and 
inactive  in  the  organ  in  which  it  has  been  imbedded  until 
it  is  introduced  to  the  upper  world  by  some  such  process 
as  has  been  referred  to.  Unlike  the  Pentastoma  con- 
strictum,  the  presence  of  which  has  been  associated  with 
destructive  inflammation,  no  symptoms  have  been  traced 
to  the  denticulatum.  It  appears  to  be  by  no  means 
uncommon  in  some  parts  of  the  Continent,  however  rare 
in  this  country.  According  to  Frerichs,  it  is  to  be  found 
in  the  liver  more  often  than  the  echinococcus  ;  though 
Murchison  in  England  long  sought  for  it  without  success. 
It  appears  to  be  especially  common  in  Brazil.1 
Instance  In  the  only  instance  in  which  the  parasite  was  recog- 

renceTn  nised  in  the  kidney  a  small  whitish  slightly  raised  oval 
kidney.  patch  of  fibrous  appearance,  about  one- seventh  of  an  inch 
in  length,  was  found  underneath  the  capsule.  This  little 
body  was  hollow  in  the  interior;  it  contained  a  yellowish 
mass,  which  on  examination  disclosed  the  presence  of  the 
worm.2 


Tetrastoma  Renale. 

The  so-called  Tetrastoma  renale  may  be  briefly  dis- 
missed as  of  uncertain  origin,  though  probably  parasitic. 

1  See  Cobbold's  Parasites,  1879,  p.  259.  Davaine.  Trade  des  Kn(o~oaircs, 
1877.  p.  exxiv. 

-  Wagner's  description  quoted  by  Roberts,  Renal  and  Urinary  Diseases. 
2nd  edition,  p.  591 . 
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A  parasite  to  which  this  name  was  given  was  found  by 
Lucarelli  in  the  urine  of  an  old  woman  who  was  thought 
to  have  symptoms  of  stone,  and  it  was  inferred  that  it  had 
come  from  the  kidney  tubes.  On  the  death  of  the  patient, 
however,  two  months  afterwards,  no  such  parasites  were  to 
be  found  there  or  elsewhere.1  This  trematode  was  de- 
scribed by  Delle  Chiage  as  having  a  length  of  five  lines, 
an  oval  flattened  body,  and  four  suckers  at  the  caudal 
extremity. 


Worms  accidentally  present  in  the  Urinary 
Passages. 

Worms  belonging  to  tho  alimentary  cavities  may  accidentally  Thread 
enter  the  urinary.    Oxyurides,  or  thread  worms,  may  crawl  from  worras' 
the  rectnm  and  reach  the  vnlva,  or  the  orifice  of  the  female 
urethra,  into  which  channel  they  may  possibly  intrude  them- 
selves to  be  passed  with  the  urine. 

Other  bowel  worms,  should  they  be  found  in  the  urinary  -Round 
cavities,  must  have  come  through  a  fistulous  communication.  0  m  ■ 
This  has  most  often  been  the  case  with  regard  to  lumbrici,  animals 
which  have  a  remarkable  propensity  for  penetrating  into  small 
holes  of  every  kind.  These  worms  have  often  thus  fatally 
entrapped  themselves  in  buttons  and  '  hooks  and  eyes,'  which 
have  been  accidentally  swallowed,  and  others  have  penetrated 
into  abscesses  and  other  cavities  opening  upon  the  alimentary 
canal.  With  regard  to  the  bladder,  a  large  number  of  instances 
are  on  record  in  which  these  worms  have  got  into  it  through 
fistulous  openings  and  been  passed  with  the  urine,  and  we  arc 
indebted  to  Davaine  2  for  bringing  them  together. 

Several  of  these  worms  have  at  intervals  been  expelled  or 
withdrawn  from  the  same  urethra.  A  boy  seven  years  of  age, 
after  having  had  retention  of  urine  for  seven  days,  perceived  the 
extremity  of  a  worm  protruding  from  the  meatus,  pulled  it  out 
and  was  relieved.  A  year  later  another  lumbricus  presented 
itself,  and  was  removed  by  the  boy's  mother.    Daring  the  two 

1  Entozoa,  by  Cobbold,  1864,  p.  204. 
-  Lor.  cit.,  p.  300. 
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years  succeeding  the  second  removal,  many  worms  of  the  same 
sort  were  similarly  got  rid  of.  Subsequently,  many  similar 
worms  escaped  by  the  anus,  violent  pains  occurred  in  the  region 
of  the  bladder,  purulent  urine  was  discharged  with  the  stools, 
and  the  patient  sunk.  It  was  found  that  the  vermiform  appendix 
was  displaced,  and  was  adherent  to  the  bladder,  with  the  interior 
of  which  that  of  the  vermiform  appendix  communicated  by  a 
fistulous  opening.  A  large  calculus  was  found  in  the  bladder, 
and  in  the  calculus  a  pin.  This  had  probably  been  the  origin  of 
the  whole  complication  ;  it  had  been  swallowed,  had  entered  the 
appendix,  and  thus  set  up  inflammation,  which  had  led  to  adhesion 
and  then  to  ulceration,  by  which  it  had  reached  the  bladder  and 
become  the  nucleus  of  the  stone. 

The  symptoms,  after  the  early  retention  of  urine,  were  appa- 
rently due  more  to  the  stone  than  to  the  worms  ;  indeed,  where 
lumbrici  have  reached  the  bladder  from  the  bowel,  unless  they 
have  entered  the  urethra  and  caused  retention,  the  symptoms 
appear  to  be  little  more  than  those  which  commonly  attend  the 
fistulous  communication. 

Another  case  is  recorded  nearly  parallel  to  that  mentioned, 
in  which  lumbrici,  passed  from  the  bladder,  were  found  to  have 
reached  it  through  an  adherent  and  perforated  vermiform 
appendix.  In  this  case  also  a  stone  was  found  in  the  bladder. 
Instances  are  likewise  on  record  in  which  a  similar  intrusion 
has  occurred  by  way  of  a  fistula  between  the  bladder  and 
rectum.1 

Joints  of  taeniae  have  been  known,  though  rarely,  to  have 
been  similarly  introduced  into  the  bladder. 


Spurious  Worms. 

An  endless  variety  of  insects,  worms,  and  vermiform  bodies 
have  been  introduced  into  the  urine  by  accident  or  design,  and 
placed  upon  record  as  urinary  parasites,  while  some  have  been 
not  parasitic,  and  others  neither  parasitic  nor  urinary.  Some 
supposed  worms  have  clearly  been  vermiform  coagula  from  the 
ureter.  Of  other  supposititious  parasites,  the  extraordinary  re- 
search of  Davaine  has  provided  a  large  selection  collected  from 
ancient  and  modern  literature.    These  would  appear  to  include 

1  W.  Kingdon,  London  Med.-Chir.  Review,  July  18  12. 
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all  possible  and  some  impossible  insects.  These  are  variously 
described  as  winged,  provided  with  legs,  antenna,  or  eyes  of  fire, 
while  others  present  the  form  of  scorpions  or  the  more  familiar 
shapes  of  beetles  and  grasshoppers. 

Though,  such  obvious  mistakes  are  little  likely  to  be  now 
repeated,  nevertheless  modern  days,  as  if  the  art  of  deceiving 
improved  pari  passu  with  the  means  of  detection,  have  witnessed 
such  successful  imitations  of  urinary  parasites  as  to  pass  current 
with  observers  of  approved  skill  and  technical  accomplishment. 

A  girl  five  years  of  age  was  supposed  to  have  passed  with  the 
urine  a  number  of  worms  of  from  four-fifths  to  two-fifths  of  an 
inch  in  length.  These  were  carefully  examined  by  Mr.  Curling, 
and  described  by  him  in  a  paper  read  before  the  Medico-Chirur- 
gical  Society  as  a  new  urinary  parasite  under  the  name  Dactyl!  is  Dactylitis 
aculeatus.  For  a  time  the  discovery  appears  to  have  remained  acule;ltlls- 
unquestioned,  but  there  appears  to  be  little  reason  to  doubt  from 
the  observations  of  Cobbold  and  others  that  the  worm  was 
but  a  species  of  earth-worm  known  to  frequent  flower-pots,  and 
described  under  the  name  JEJuchytrmus  alh'dus.  The  mode  of 
migration,  as  Cobbold  observes,  from  the  flower-pot  to  the 
receptacle  in  which  the  supposed  parasite  was  found  is  not 
difficult  of  explanation. 

Two  other  spurious  urinary  parasites,  which  were  furnished 
by  the  same  patient,  and  have  been  dignified  by  the  names 
Spiroptera  hominis  and  Diplosoma  crenatum,  need  a  passing  Spiroptera 
mention,  as  connected  with  one  of  the  most  remarkable  of  those  k0™jj.is 
female  simulations  which  are  so  incomprehensible  to  the  mnscu-  soma^crel0 
line  mind.  The  primary  victim  and  sponsor  of  the  imposture 
was,  together  with  Mr.  Barnett,  the  acute  and  sceptical  Lawrence, 
who  brought  the  case  as  one  of  parasitic  disease  before  the  Medico- 
Chirurgical  Society.  A  young  woman  had  obstinate  retention 
of  urine  with  symptoms  such  as  commonly  indicate  stone  in  the 
bladder.  The  catheter  was  used  as  frequently  as  such  a  patient 
could  desire.  She  was  sounded  for  stone  in  vain,  but  described  a 
'fluttering'  in  the  bladder,  presently  succeeded  by  the  with- 
drawal of  several  small  worms  which  had  become  curiously 
entangled  in  the  eye  of  a  catheter  retained  for  a  time  in  the 
urethra.  Worms,  or  what  passed  for  them,  were  evacuated 
actually  or  ostensibly  to  the  number  of  above  800.  These  wero 
of  two  kinds  :  small  veritable  worms,  which  were  described  as 
Spiroptera   hominis,  and  larger  vermiform  bodies,  which  Dr, 
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Arthur  Farre,  after  elaborate  examination,  entitled  Diplosoma 
crenata.  Specimens  of  both  were  forwarded  to  Continental 
museums ;  the  discovery  was  for  a  time  accepted,  and  two 
parasites  were  added  to  the  list  of  these  concealed  enemies  of 
mankind.  The  small  worm,  however,  truly  parasitic  though  it 
was,  proved  to  belong  not  to  the  human  being  but  the  fish ;  it 
was  identified  beyond  doubt  by  Dr.  Schneider  as  the  ffllaria 
piscium,  a  worm  of  common  occurrence  in  the  haddock  and  cod  ; 
while  the  Diplosoma  crenata,  as  Cobbold  has  shown,  almost 
certainly  consists  of  slices  of  haddock's  roe.  The  smaller  worms, 
from  half  an  inch  to  an  inch  in  length,  sometimes  made  their 
appearance  alive,  and  lived  in  the  urine  for  three  days.  The 
report  is  explicit  as  to  the  circumstance  that  most  or  many  of 
these  were  actually  discharged  through  or  withdrawn  with  a 
catheter,  so  that  it  is  certain  that  some  at  least  actually  came 
from  inside  the  bladder.  The  patient,  therefore,  must  have  in- 
troduced not  only  sham  worms,  but  loathsome  living  parasites, 
within  the  penetralia  of  her  own  body.  The  satisfaction  she 
derived  from  so  doing  must  have  been  considerable  if  it  bore  any 
proportion  to  the  sufferings  entailed:  these  comprised  the  utmost 
distress  from  strangury,  typhoid  prostration,  and  a  large  abscess 
which  burst  into  the  vagina  after  constitutional  disturbance 
which  well-nigh  proved  fatal.1 

1  See  '  Case  of  a  Woman  who  Voided  a  large  number  of  Worms  by  the 
Urethra,'  by  W.  Lawrence,  Med.-Chir.  Trans.,  vol.  ii.  p.  382.  Dr.  Arthur 
Farre,  Archives  of  Medicine,  vol.  i.  p.  290.  Also  Dr.  Farre's  article  'Worms,' 
Library  of  Medicine,  vol.  v.  p.  241.  Dr.  Beale,  Kidney  Viscoses,  &c,  3rd 
edition,  p.  399.    Cobbold,  Entozoa,  pp.  406,  409. 
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CHAPTER  XIX. 

CHYLURIA. 

History  and  Clinical  Aspect. 

The  disorder  which  is  known  by  this  name,  and  charac-  Designa- 
terised  by  the  passing  of  urine,  which  has  been  regarded  J^ws^* 
as  chylo-serous,  chylous,  or  hceinatochylons,  or  more  barely 
described  as  oleo-albuminous  or  albuminous  and  fatty,  is 
one  which  both  in  its  cause  and  in  its  symptoms  presents 
itself  with  remarkable  isolation  and  distinctness.  The 
leading  symptom  is  the  admixture  with  the  urine  of  a  fatty 
emulsion  which  has  all  the  properties  of  chyle ;  while  its 
most  common  if  not  its  only  cause  is  the  presence  in  the 
living  body  of  parasitic  worms,  of  which  the  adults  appear 
to  be  located  in  the  absorbents,  while  the  progeny  find 
their  habitation  in  the  blood-vessels,  and  their  element  in 
the  blood. 

The  disorder  is  one  which  has  long  excited  curiosity ; 
and,  indeed,  it  seems  to  have  received  its  name  almost 
prophetically  at  a  time  when,  neither  chemically  nor  by 
the  microscope,  could  the  chylous  admixture  be  ascer- 
tained. John  Peter  Frank,  in  his  fifth  book,  De  Profluviis, 
which  represents  the  state  of  knowledge  in  the  year  1 794, 
speaks  of  diabetes  chylosus,  or  fluxus  per  renes  coeliacus.  It 
is  needless  to  interpolate  that,  in  the  language  of  the 
older  writers,  a  coeliac  flux  was  an  escape  of  what  they 
thought  to  be  chyle.  Further  than  this,  Frank  uses  the 
actual  term  chyluria,  and  distinguishes  between  this  con- 
dition and  one  of  purulent  admixture  ;  though  it  is  not 
impossible,  and  is  indeed  suggested  by  his  description, 
that  urine  which  was  thus  regarded  as  chylous  may  have 
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been  merely  phosphatic.  He  attributes  it  especially  to 
persons,  otherwise  in  good  health,  who  take  active  exer- 
cise after  a  full  meal ;  a  familiar  cause  of  phosphatic 
urine,  and,  it  may  be  added,  no  less  an  incentive  to  a 
chylous  state  of  that  secretion  in  a  chylurious  subject, 

Cruickshauk,1  also,  in  the  year  1806,  speaks  of  urine  of 
a  white  colour,  as  was  supposed  from  chyle  ;  but  since  he 
attributes  this  to  children  who  are  subject  to  worms,  it  is 
probable  that  he  also  refers  merely  to  urine  milky  with 
phosphates.  Thus  chyle,  although  conjecturally  spoken  of 
as  passed  with  the  urine,  does  not  appear  to  have  been 
conclusively  recognised  in  that  relation  until  the  time  of 
Prottt  and  Prout,2  who,  in  the  year  1821,  described  some  urine  as  so 
Jones.  closely  resembling  chyle  in  all  respects  that,  had  it  been 
brought  before  him  as  a  specimen  of  that  fluid,  he  might 
not  have  discovered  the  imposition.  This  observer,  how- 
ever, though  he  gives  a  clinically  excellent  sketch  of  the 
disease,  scarcely  attained  to  an  adequate  idea  of  its  nature. 
He  saw  in  it  only  an  arrest  of  assimilation,  and  the  dis- 
charge by  the  kidneys  of  chyle  which  had  failed  to  under- 
go its  proper  transformation  into  blood.  In  describing 
the  urine  as  chylo-serous  rather  than  chylous,  he  pointed 
to  its  supposed  analogy  with  the  disorder  characterised  by 
serous  urine,  of  which  he  held  this  to  be  a  mere  variety. 
Dr-  Bence  Jones 3  thought,  with  Prout,  that  the  chylous 
discharge  was  derived  from  the  blood,  but  attributed  it, 
not  to  defective  assimilation,  but  to  some  slight  alteration 
in  the  structure  of  the  kidney,  which  allowed  the  consti- 
tuents of  chyle  to  transude  from  the  blood-vessels,  and 
which  remained  without  repair  for  years.  He  thought 
the  leak  could  be  closed  by  means  of  gallic  acid,  and  de- 
tailed a  case  with  much  minuteness  which  afforded  this 
inference.  The  cure,  however,  was  only  temporary,  and 
the  habit  of  the  complaint  to  intermit  for  long  periods, 

1  Experiments  on  Urine  and  Sugar.  Appended  to  R olio's  work  on  Diabetes, 
'-'  An  Inquiry  into  the  Nature  and  Treatment  of  Gravel,  $e.  Edit.  i. 
3  Leotutes  on  "Pathology  and  Therapeutics.    1868.    P.  236. 
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independently  of  treatment,  must  make  us  cautious  in 
dealing  with  the  effects  of  remedies. 

The  views  held  by  Prout  and  Bence  Jones  were  not 
very  different  from  those  expressed  at  a  later  date  by  Dr. 
Waters,1  who  believed  that  4  the  main  pathological  feature 
of  the  complaint  was  a  relaxed  condition  of  the  capillaries 
of  the  kidneys,'  which  allowed  fi  brine  fat  and  corpuscles 
to  filter  from  the  blood-vessels  into  the  urine,  the  lead- 
ing idea  up  to  this  time  being  that  the  addition  to  the 
urine  was  supplied  by  the  blood;  a  view  which,  besides 
other  objections,  is  inconsistent  with  the  fact,  which  fre- 
quent observations  have  placed  beyond  doubt,  that  though 
the  urine  be  milky  the  blood  is  not;  the  peculiarly  sub- 
divided fat  which  is  a  characteristic  of  chyle  and  of 
chylous  urine  being  uniformly  absent  from  the  blood. 

Perhaps  it  may  be  fairly  said  that  until  quite  recently, 
though  many  examples  have  been  placed  upon  record  and 
the  clinical  characters  of  the  disease  well  illustrated,  yet 
no  clear  light  has  been  thrown  upon  its  pathology  further 
than  was  apparent  to  Prout. 

The  important  suggestion  that  the  urinary  change  was 
produced  by  a  direct  discharge  of  the  contents  of  the 
absorbents  into  the  urine  was  made  by  M.  Gubler,2  and  Gutter, 
the  derangement  attributed  to  a  varicose  state  of  the  renal 
lymphatics,  analogous  to  that  which  on  the  surface  of  the 
body  had  been  known,  especially  within  .the  tropics,  to  be 
attended  with  a  lymphatic  discharge.  Later  this  view 
presented  itself  to  Dr.  Vandyke  Carter,  of  Bombay,  who,  V.  Carter, 
in  an  admirable  paper  read  before  the  Medico-Chirurgical 
Society,  went  far  to  prove  the  change  to  be  due  to  the 
direct  discharge  of  chyle  into  the  urinary  system.  He 
attributed  this  to  some  morbid  communication  between 
the  lacteals  and  lymphatics  of  the  lumbar  region  with  the 
pelvis  of  the  kidney,  ureter,  or  bladder. 

Lastly,  Dr.  Lewis,  of  Bengal,  made  the  striking  dis-  Lewis, 
covery  which  associates  the  mechanical  derangement  with 

1  Med.-Chir.  Trans.,  vol.  xlv.  p.  221  (1862). 

2  Gazette  Medicate  de  Pin  ts,  18.38,  p.  G46. 


1100 


CHYLUEIA, 


Chap.  XIX. 


Definition 
and 

general 
descrip- 
tion. 


Geograph- 
ical distri- 
bution. 


the  presence  in  the  blood,  in  the  kidneys,  and  elsewhere, 
of  vermiform  parasites  ;  a  discovery  to  which  important 
additions  have  been  made  by  other  observers. 

Without  further  preface  I  will  proceed,  with  the  aid  of 
a  series  of  cases  collected  from  different  sources,  including 
several  under  my  own  care,  to  sketch  the  more  prominent 
features  of  the  disease  as  in  the  present  day  it  presents 
itself  to  our  view.  The  definition  lies  in  the  state  of  the 
urine,  and  is  implied  in  the  name.  Though  the  chylous 
admixture  appears  to  be  commonly  associated  with  a 
tropical  parasite,  and  the  disorder  correspondingly  fre- 
quent in  such  regions,  yet  it  is  clear  that  beside  the 
endemic  we  have  what  may  be  termed  an  accidental 
form  of  the  disease,  which  occurs  in  persons  who  have 
never  left  our  own  country ;  either  because  the  parasite 
may  be  engendered  as  well  in  temperate  as  in  tropical 
places,  or  because  the  necessary  communication  between 
the  channels  of  chyle  and  those  of  urine  may  be  made 
otherwise  than  by  its  agency. 

To  touch  first  upon  the  geographical  distribution  of 
the  disease,  I  find  that  among  72  cases  (67  placed  on 
record  by  various  writers  to  whom  reference  has  mostly 
been  made  in  the  course  of  this  chapter,  and  5  within  my 
own  knowledge)  there  are  5  in  which  the  disease  was 
unequivocally  of  English  origin ;  59  in  which  it  had 
originated  in  tropical  or  subtropical  regions,  using  the 
last  expression  somewhat  liberally,  so  as  to  include  that 
large  proportion  of  the  earth's  surface  which  lies  between 
40°  of  north  latitude  and  40°  of  south  latitude ;  from  the 
south  of  Europe,  that  is,  to  the  south  of  Australia ;  and 
8  in  which  the  place  of  origin  was  uncertain,  among 
which  is  classed  one  to  be  presently  related,  of  which  the 
subject  had  lived  in  India,  but  had  been  in  England  for 
five  years  when  the  symptoms  appeared. 

First,  as  to  the  cases  of  European  beginning.  One, 
under  my  own  observation,  was  in  the  person  of  a  man 
who  was  born  in  Suffolk,  had  lived  almost  all  his  life 
in  London,  and  never  left  England.    Dr.  Beale  relates  a 


Chap.  XIX. 


GEOGRAPHICAL  DISTRIBUTION. 


1107 


case,  which  was  witnessed  by  Mr.  Cubitt,  of  which  the 
subject,  a  woman  aged  50,  was  a  *  native  of  Norfolk,  in 
which  county  she  had  always  resided.'  Another  case, 
from  the  same  county,  that  of  an  agricultural  labourer, 
57  years  of  age,  is  reported  by  Dr.  Dale  in  the  6  Lancet ' 
for  July  23,  1877.  The  man  was  a  patient  in  the  Norfolk 
and  Lynn  Hospital,  and  had  never  left  Great  Britain.  It 
is  of  interest  to  observe  in  passing  that  this  patient  was 
the  subject  of  a  fluctuating  swelling  on  the  left  of  the 
spine,  which  was  thought  to  be  a  chronic  abscess,  but  dis- 
appeared. The  fourth  instance,  that  of  a  woman  who  was 
born  in  the  neighbourhood  of  Manchester,  and  had  never 
lived  out  of  the  country,  is  related  by  Dr.  Eoberts.  The 
changed  appearance  of  the  urine  in  this  case  was  first 
observed  after  delivery — not  the  only  case  in  which  a  rela- 
tion has  been  apparent  between  chyluria  and  gestation, 
Another  instance,  not,  however,  of  persistent  chyluria,  is 
mentioned  by  the  same  author,  in  which  a  transiently 
chylous  condition  of  the  urine,  associated  with  a  chylous 
discharge  from  the  surface  of  the  abdomen,  was  noticed 
in  a  man  i  always  a  resident  in  Lancashire.'  Another 
indigenous  case  is  recorded  at  p.  1144;  the  young 
woman  who  was  the  subject  of  it  was  born  in  a  suburb 
of  London,  and  had  never  left  England,  or  indeed  been 
far  from  home.  These  instances,  a  minority  though 
they  be,  are  enough  to  show  that  the  disorder  is  not 
necessarily  of  tropical  or  subtropical  origin.  But  how 
often  it  is  one  or  the  other  is  shown  by  the  fact  that 
among  sixty-five  instances  in  which  the  place  of  origin 
wTas  known,  sixty  pertained  to  persons  who  had  been  born 
in  or  had  visited  the  latitudes  between  that  of  South 
Australia  and  that  of  Gibraltar,  and  had  probably  con- 
tracted the  disease  within  these  limits  !  We  have  evidence 
of  its  origin  in  many  parts  of  India  ;  it  is  well  known  in 
each  of  the  three  Presidencies  ;  in  China ;  in  the  West 
Indies,  with  especial  mention  of  Barbadoes,  Trinidad,  and 
Demerara ;  in  Cuba,  Bermuda,  Brazil,  frequently  in 
Mauritius,  in  the  Isle  of  Bourbon,  and  further  south,  so  as 
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to  include  the  southern  parts  of  Australia.  We  have, 
indeed,  received  important  information  from  Brisbane, 
where  the  disorder  is  well  known.  It  appears  to  prevail 
especially  in  insular  and  maritime  districts,  and  with  this 
preference  to  include  within  its  range  portions  of  each  of 
the  four  quarters  of  the  globe  and  of  Australia.  It  may 
be  doubted  whether  any  parasitic  or  endemic  disease  is 
equally  widely  scattered.  For  our  extensive  knowledge  of  it 
we  are  indebted  to  the  extent  of  our  empire  and  the  wander- 
ing propensities  of  our  race.  Within  its  chosen  localities 
Subjects,  it  attacks,  without  exemption,  natives,  persons  of 
European  birth,  Jews,  and  negroes.  As  to  sex,  of  the 
seventy-two  cases  mentioned  the  subjects  were  of  the 
male  sex  in  forty-one,  of  the  female  in  thirty- one,  in- 
stances. The  preponderance  of  males  in  our  records  may 
be  due  to  the  more  numerous  exposures  of  men,  among 
Europeans,  as  the  more  frequent  travellers,  to  the  en- 
demic influence  which  causes  the  disease,  while  perhaps 
among  Orientals  women  may  be  less  accessible  to  medical 
observation  than  are  men.  Dr.  Lewis,  indeed,  tells  us 
that  at  Calcutta  the  patients  suffering  from  chyluria  have 
for  the  most  part  been  women ;  but,  on  the  other  hand,  it 
is  to  be  noted  that  the  larger  number  of  instances  he  has 
recorded  were  of  the  male  sex,  while  of  the  cases  referred 
to  by  Dr.  Vandyke  Carter,  whose  field  of  observation  was 
Bombay,  all  were  males.  The  disorder  is  probably  divided 
with  much  impartiality  as  regards  sex. 

With  regard  to  age  no  period  of  life  appears  to  be 
exempt  from  its  attacks.  Prout  mentions  an  instance  at 
the  age  of  eighteen  months.  I  was  consulted  touching 
the  son  of  an  Indian  surgeon,  who  was  attacked  with  the 
disease  before  completing  his  fifth  year.  A  case  is  known 
to  have  proved  fatal  at  the  age  of  twelve.  After  this  period 
the  frequency  of  the  disorder  appears  to  increase ;  it  is 
common  in  adolescence  and  middle  age,  and  not  unknowTn 
in  advanced  life.  Rayer  refers  to  the  case  of  an  old  woman, 
a  native  of  the  Isle  of  Bourbon,  who  had  the  disease, 

1  Quoted  from  Quevenne.    Rayer,  Maladies  dts  Reins,  vol.  iii.  p.  427. 
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with  one  short  intermission,  from  the  age  of  twenty-five 
to  that  of  seventy-eight,  when  it  was  still  unconcluded. 

The  course  of  the  disorder,  and  its  symptoms  so  far  as  Gener 
there  are  any,  may  be  broadly  sketched.  Putting  aside  sym} 
the  condition  of  the  urine,  it  may  be  said  that  of  special  or 
distinguishing  symptoms  there  are  none.  It  is  remarkable 
even  that  the  urinary  organs  themselves  seldom  show  any 
signs  of  disturbance.  There  is  sometimes  pain  in  the  back 
of  a  somewhat  indefinite  kind,  but  there  are  no  dropsical, 
ursemic,  or  any  other  constitutional  signs  of  renal  dis- 
order, and  what  perhaps  is  more  surprising,  there  is  no 
frequency  of  micturition  or  evidence  of  vesical  irritation. 
Such  symptoms  as  are  produced  are  those  of  inanition ;  in 

the  case  of  Eugenia  P  (p.  1144)  wasting,  pallor,  loss 

of  strength,  and  depression  of  spirits  were  marked  so  long 
as  the  discharge  was  unchecked,  at  once  mitigated  with  its 
control.  The  catamenia  were  irregular  ;  the  temperature 
of  a  somewhat  low  average.  The  constitutional  results  of 
the  disorder  appear  to  be  produced  solely  by  the  waste  of 
nutritive  material.  Some  persons  bear  the  loss  better  than 
others,  and  in  several  instances  the  general  health  seems 
to  have  been  perfect ;  the  patient  has  remained  of  robust 
aspect,  and  displayed  no  failure  in  strength  ;  women  thus 
affected  have  repeatedly  borne  children.  As  it  happens 
when  nutrition  is  impaired  in  other  ways  by  waste  or  want, 
tuberculosis  often  supervenes,  and  indeed  has  been  found 
in  most  of  the  cases  where  chyluria  has  ended  fatally. 
Whether  the  tubercles  are  always  strictly  of  this  nature, 
or  whether,  as  is  possible,  they  may  in  some  cases  have 
been  local  results  of  the  parasite  with  which  the  disease  is 
connected,  we  have  no  evidence  to  show. 

In  the  condition  of  the  urine  lies  the  definition  of  the  Uri 
disease ;  and,  indeed,  so  solely  is  its  recognition  depen- 
dent upon  the  state  of  this  secretion,  and  so  little  may 
disturbances  of  any  other  sort  obtrude  themselves  that,  as 
Dr.  Bence  Jones  observes,  were  a  patient  blind  he  might 
not  know  himself  to  be  ill. 

The  urine  becomes  milky  in  appearance,  so  as  to 

4  c 
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resemble  rich  and  creamy  milk.  The  milky  admixture  has 
no  tendency  to  subside,  but  will  remain  apparently  in 
uniform  suspension  for  many  days.  This  peculiarity  is 
due  to  the  presence  of  fat  in  a  state  of  molecular  or 
immeasurably  fine  subdivision.    Occasionally  oil  globules 


,  related 


at  page  1155.     x  600  diameters. 

have  been  detected  as  such,  but  this  is  rare.  Usually  the 
fat  appears  in  a  delicately  granular  shape  as  represented, 
and  sometimes  in  so  fine  an  emulsion  that  though  the 
milkiness  is  evident  enough,  yet  under  the  microscope 
nothing  more  can  be  discerned  than  an  indefinite  tur- 
bidity.   The  fat  sometimes  collects  on  the  surface  in  the 
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shape  of  cream  or  creamy  flakes.  The  amount  of  fat  or 
of  milkiness  in  chylous  urine  depends  closely  upon  food, 
the  urine  of  digestion  containing  this  addition  most 
abundantly,  that  of  fasting  containing  less  or  even  none 
at  all. 

Besides  the  fat,  blood  is  a  nearly  constant  constituent 
of  chylous  urine.  This  often  gives  a  delicate  pinkish 
tint  to  the  fluid,  though  this  tint  is  less  deep  than  would 
be  expected  from  the  quantity  of  blood  involved,  the  red 
colour  being  covered  by  the  white  opacity.  On  standing, 
however,  the  corpuscles  fall  as  a  bright  bloody  sediment. 

It  has  been  observed  that  whether  wholly  derived  from 
blood  or  otherwise,  the  pinkish  tint  of  the  chylous  clot 
deepens  on  exposure  to  air,1  a  circumstance  which  points 
the  resemblance  between  the  urinary  admixture  and  the 
superficial  discharge  from  absorbent  glands,  which  has 
in  some  instances  been  associated  with  it.  A  more 
distinguishing  peculiarity  of  chylous  urine  is  its  habit  of 
spontaneous  coagulation  ;  shortly  after  expulsion  it  will, 
if  rich  in  its  characteristic  addition,  set  into  a  tremu- 
lous jelly  which  has  been  likened  to  blane -mange,  and 
which  will  after  a  time  break  into  a  mixture  of  liquid  and 
flaky  coagula.  The  gelatinizing  process  sometimes  tak^s 
place  in  the  bladder,  and  the  clots  have  often  formed 
troublesome  obstacles  in  the  urethra. 

Some  observations  upon  chylous  urine,  which  need 
not  be  recapitulated  here,  are  given  with  cases  under  my 
own  care,  subsequently  related. 

Dr.  Beale  describes  the  urine  passed  in  the  morning 
by  Mr.  Cubitt's  patient  as  having  the  appearance  of  fresh 
milk.  It  became  clear  on  the  addition  of  an  equal  volume 
of  ether.  The  reaction  was  neutral,  the  specific  gravity 
1018.  A  second  specimen  of  the  same  patient's  urine, 
passed  during  the  same  day,  which  was  not  albuminous 
nor  milky  though  slightly  turbid,  was  also  examined.  It 
had  a  specific  gravity  of  1010,  a  reaction  very  slightly 
acid. 

1  Dr.  Vandyke  Carter.    Med.  Chir.  Tram.  vol.  xlv.  p.  192. 
4  c  2 
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Analysis  of  1000    arts  of  Chylous  and  of  N on- chylous  Urine  passed 
by  the  same  Patient  on  the  same  Day.    By  Dr.  Beale. 


Chylous 

Non- 
oliylons 

Water      ......       i  . 

Solid  matter  ....... 

947*4 
52-6 

978-8 
21-2 

Albumen  ........ 

Uric  acid  .       .       .       .  . 

Extractive  matter  with  uric  acid 
Fat  insoluble  in  hot  and  cold  alcohol  but  soluble 
in  ether  ....... 

Fat  insoluble  in  cold  alcohol  .... 

Fat  soluble  in  cold  alcohol  .... 

Alkaline  sulphates  and  chlorides 
Alkaline  phosphates  \ 
Earthy  phosphates  J 

7-73 
13-00 

11-60 

9-20") 

2-70  I  13  9 
2-00  J 
1-65 

4-66  <| 

695 

•u 

7-31 

•o 

5-34  j 
1-4.5  ! 
•15  ; 

The  milky  urine  contained  no  oil  globules.  The  fatty 
matter  was  equally  diffused  throughout  in  a  molecular 
form.  By  the  highest  powers  of  the  microscope  only  very 
minute  granules  could  be  detected  which  exhibited 
molecular  movements.1 

In  Dr.  Beale's  analysis  the  chylous  urine  differs  from 
the  non-chylous  chiefly  in  the  presence  of  albumen  and 
fat,  the  larger  proportion  of  phosphates  and  the  smaller 
of  sulphates  and  chlorides.  Occasionally,  as  in  a  case 
published  by  Dr.  Bence  Jones,2  the  oil  has  been  known  to 
take  a  globular  form,  collecting  on  the  surface  in  this 
shape,  and  leaving  the  bulk  of  the  fluid  clear.  Even  in 
this  instance,  however,  as  in  others,  the  fat  was  usually 
finely  divided  and  evenly  diffused. 

Corpuscles  indistinguishable  from  those  of  chyle  have 
also  been  found.  Dr.  V.  Carter,  in  the  case  of  a  Hindoo 
who  had  also  a  chylous  discharge  from  the  scrotum,  points 
to  the  resemblance  between  the  superficial  and  the  urinary 
discharge.    Both  coagulated  on  exposure,  and  assumed 

1  Beale,  Kidney  Diseases,  &c.    Third  edition,  p.  301. 
-  Med.  Chir.  Trans.,  vcl.  xxxiii.  p.  314. 
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an  increasingly  pink  colour.  In  the  superficial  discharge 
beside  red  corpuscles  were  bodies  c  resembling  the  lymph 
corpuscles  of  blood.'  In  the  urine,  together  with  red 
corpuscles,  were  6  granular  cells  much  larger  than  these, 
and  showing,  on  the  addition  of  acetic  acid,  three  or  four 
nuclei  in  their  interior;  they  were  in  short  chyle  cor- 
puscles.' I  must  also  draw  attention  to  large  rolling 
cells  of  globular  form  and  epithelial  type,  which  resemble 
some  which  belong  to  the  bladder  so  nearly,  that  it  is  at 
least  probable  that  they  have  this  origin.  I  have  never 
had  opportunities  of  watching  a  case  of  chylous  urine 


Large  globular  cells,  probably  vesical,  from  chylous  urine,  Eugenia 
P  ,  page  1144.     x  350  diameters. 


without  finding  these  cells  repeatedly  and  abundantly,  in 
men  as  well  as  in  women.  If  they  be  vesical  they  afford 
a  pathological  indication  of  some  importance.  Next  to 
the  fat  the  most  remarkable  constituent  of  chylous  urine 
is  the  fibrine,  conferring  as  it  does  the  power  of  spontaneous 
coagulation.  In  Dr.  Bence  Jones's  case  the  urine  could 
not  be  got  out  of  the  bottle  until  the  coagulum  had  been 
broken  up  by  agitation.  A  patient  of  mine  who  had 
passed  chylous  urine  in  India,  described  it  as  retaining  for 
a  time  the  shape  of  the  vessel  in  which  it  had  solidified, 
like  jelly  turned  out  of  a  mould  5  and  the  same  phenomenon 
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was  observed  in  the  ease  of  Eugenia  P  (p.  1144),  the 

urine  falling  out  of  its  receptacle  in  a  pink  tremulous 
mass  like  a  large  jelly-fish.  The  coagulation  sometimes 
takes  place  in  the  bladder  with  consequent  difficulty  in 
expulsion ;  clots  sometimes  stick  in  the  urethra,  or  have 
to  be  drawn  from  its  orifice.  The  fibrine,  however,  is  not 
always  present  in  ch>  lous  urine,  or  at  least  not  in  sufficient 
quantity  to  show  itself  by  coagulation.  The  fibrine  is 
most  deficient  where  the  molecular  base  is  most  abundant. 


Large  globular  cells  found  in  chylous  urine.    From  ease  of  Mrs.  E  , 

related  at  page  1155.     x  600  diameters. 


Large  globular  cells  from  chylous  urine.  x  600  diameters.  From 
case  of  a  man  50  years  of  age,  a  native  of  Suffolk,  who  had  never 
left  England.    The  molecular  base  was  very  abundant. 

The  chyle  in  its  passage  from  the  bowel  to  the  thoracic 
duct  becomes,  according  to  Dr.  Vandyke  Carter,  increas- 
ing fibrinous  in  its  course,  and  the  varying  amount  of 
fibrine  and  fat  in  chylous  urine  he  explains  on  the  hypo- 
thesis that  in  different  cases  the  chyle  which  enters  the 
urine  is  withdrawn  at  different  stages  in  the  course  of  the 
absorbents. 

The  fibrinous  constituent  of  chylous  urine  has  never 
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been  found  in  the  form  of  casts,1  though  these  shapes  have 
been  sought  by,  I  believe,  every  observer  of  late  years  who 
has  written  upon  the  subject.  This  alone  is  suggestive  of 
a  view  which  is  corroborated  by  many  other  circumstances 
of  the  disease,  that  the  chylous  admixture  reaches  the 
urine  otherwise  than  by  the  renal  tubes.  The  faults  of 
the  urine  appear  to  be  essentially  those  of  addition. 
Taking  from  it  the  constituents  of  chyle,  the  characters 
become  those  of  health,  or  depart  from  them  only  to  the 
extent  of  an  impoverishment  which  leaves  the  urine  still 
sufficient  for  the  relief  of  the  system.  The  disease  is  not 
productive  of  uraemia  or  any  effect  of  renal  deficiency. 
And  that  the  urine  must  sometimes  fall  short  in  its 
essential  ingredients  is  as  evident  as  that  the  materials 
which  should  go  to  form  them  are  discharged  in  other 
shapes. 

In  the  case  related  at  p.  1145,  where  the  urea  was  esti- 
mated for  twenty-four  hours,  its  amount  was  found  to  be 
little  more  than  15  grammes,  while  in  relation  to  the 
weight  of  the  body  the  amount  should  have  been  about 
22  grammes.  In  Dr.  Bence  Jones's  case  the  urea 
amounted  to  13*26  in  1000  parts;  the  salts  to  8*01,  a 
diminution  in  both  particulars.  Dr.  Beale's  observations, 
as  already  quoted,  show  the  same  change  in  a  greater 
degree.  Instances,  however,  have  been  published,  one  for 
example  by  Dr.  Golding  Bird,2  in  which  no  want  of  urea 
appeared.  Uric  acid  crystals  have  been  frequently  noticed. 
They  were  abundant  in  one  of  the  cases  under  my  own 
observation. 

Perhaps  the  most  important  inference  to  be  drawn 
from  the  state  of  the  urine  in  this  disease  is  one  for  which 
we  are  chiefly  indebted  to  Dr.  Vandyke  Carter.  Bayer 
long  ago  demonstrated  experimentally  that  when  chyle  and 

1  I  once  found  two  hyaline  casts  in  the  case  of  Eugenia  P  ,  as  subse 

quently  related,  but  as  none  were  ever  seen  again,  though  the  disease  persisted 
it  was  inferred  that  they  were  due  to  some  passing  and  accidental  condition 
and  furnished  only  an  apparent  exception  to  the  statement  in  the  text. 

2  Urinary  Deposits,  5th  edit.,  p.  420. 
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urine  were  mixed  together  a  liquid  closely  resembling  the 
chylous  urine  of  disease  was  produced.  He,  however, 
does  not  seem  to  have  inferred  that  the  morbid  process 
involved  any  such  direct  mingling.  Dr.  Carter  showed 
how  minutely  chylous  urine  corresponds  with  a  mixture  of 
normal  chyle  and  normal  urine,  and  insists  that  the  disorder 
is  produced  by  a  direct  admixture  of  the  contents  of 
the  absorbent  with  those  of  the  urinary  channels.  Fibrine 
is  absent  from  the  early  course  of  the  lacteals,  to  be 
acquired  in  the  mesentery ;  so  chylous  urine  is  sometimes 
coagulable  and  sometimes  not,  as  if  the  admixture  were 
derived  at  different  points  in  the  route  of  the  chyle. 
Again,  the  proportions  which  the  albumen  and  the  fat  bear 
to  each  other  in  chylous  urine  are  the  same  which  they 
have  been  found  to  display  in  chyle  itself;  in  one  case  of 
chylous  urine  the  albumen  and  the  fat  were  equal,  in 
another  the  albumen  was  twice  as  much  as  the  fat;  both 
these  proportions  have  been  found  in  chyle.  There  are 
further  points  of  resemblance  or  rather  indications  of 
identity  in  the  molecular  base  common  to  both,  and  pre- 
sent in  no  other  fluid  ;  in  the  corpuscles  indistinguishable 
from  those  of  chyle  which  have  been  found  in  chylous 
urine;  and.  lastly,  in  the  peculiar  deepening  of  colour 
under  exposure,  which  both  fluids  have  been  known  to 
present. 

The  urine  is  sometimes  rather  lymphous  than  chylous ; 
the  molecular  base,  even  with  well  marked  chyluria,  is  not 
always  present ;  the  urine  sometimes  remains  perfectly 
transparent,  but  becomes  loaded  with  transparent  jelly, 
not  easily  distinguishable  from  the  fluid  itself.1  In  such 
cases  fat  is  probably  entirely  absent,  as  if  the  contents  of 
the  lymphatics  instead  of  the  lacteals  had  been  poured 
into  the  urinary  channels. 
Duration.  The  disease  is  of  indeterminate,  always  long,  duration, 
sometimes  extending,  usually  with  intermissions,  over  a 
considerable  proportion  of  ordinary  life.    Dr.  Elliotson 

1  Goodeves  case.    Traits.    *  Med.  and  Phys,  Soc.  of  Calcutta,  vol.  viii. 
Quoted  by  Dr.  V.  Carter. 
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mentions  a  lady  then  sixty-four  years  of  age,  who  had 
had  the  disorder  interruptedly  for  twenty-eight  years  ;  and 
I  have  already  referred  to  Quevenne's  case  of  a  woman 
who  had  it  from  the  age  of  twenty-five  to  that  of  sevent}r- 
three  without  interval,  and  at  seventy-eight  was  still 
suffering  from  it. 

Looking  at  cases  of  which  the  history  has  been  closed 
by  death,  we  find  that  within  the  experience  of  Elliotson  a 
woman  died  at  the  age  of  thirty,  having  had  the  complaint 
for  twenty  years  ;  in  that  of  Lewis,  one  in  whom  it  proved 
fatal  together  with  general  tuberculosis  after  sixteen  years, 
with  however  an  intermission  of  half  the  time.  The  same 
observer,  however,  mentions  an  instance  in  which  it  proved 
fatal  at  the  age  of  sixteen.  In  this  instance  the  disorder 
was,  as  proved  by  post-mortem  examination,  uncompli- 
cated. Prout  records  a  case  in  which  it  proved  fatal  at 
the  age  of  fifteen,  together  with  some  inflammatory  con- 
dition of  the  bowels. 

It  is  a  habit  of  the  disorder  to  be  dormant  or  make  Habit  of 
long  intermissions  often  without  obvious  reason,  and  as  gion™S~ 
capriciously  to  return.  A  lady  (further  referred  to  at 
p.  1155)  whose  disease  had  presumably  originated  in  India, 
showed  no  symptoms  of  it  until  five  years  after  her  return 
to  England.  With  Dr.  Elliotson's  patient  also,  who  had 
probably  acquired  the  seeds  of  the  disease  in  India,  it  did 
not  attract  her  observation  until  nine  years  after  her 
return  to  Europe  ;  it  then  continued  for  seventeen  months, 
disappeared  after  bathing  in  the  sea,  and  remained  absent 
for  thirteen  years ;  it  reappeared  after  an  attack  of  in- 
flammation of  the  lungs,  which  had  been  treated  by  calomel 
and  bleeding,  and  afterwards  held  its  ground  with  shorter 
but  still  with  occasional  intervals.  One  of  these  ensued 
upon  violent  grief,  another  accompanied  the  formation  of 
a  carbuncle,  and  another  occurred  together  with  a  second 
attack  of  pulmonary  inflammation.  Dr.  Lewis  refers  to  a 
native  of  Madras  who  had  six  attacks,  each  of  about  two 
months'  duration,  within  the  space  of  two  years  and  a  half. 

The  chylous  condition  has  also  its  lesser  variations, 
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Lesser  being  influenced  by  food,  posture,  exercise,  abdominal  pres- 
variations.  gure  ma  pregnancy.  The  effect  of  food  has  often  been 
noticed,  the  urine  of  fasting  being  sometimes  natural  or 
at  least  clear  or  only  bloody,  while  that  passed  after  food 
is  milk}-.  In  the  case  of  Dr.  Bence  Jones's  patient,  the 
urine  was  most  chylous  after  dinner,  and  least  chylous 
before  breakfast.  It  was  more  frequently  chylous  after 
animal  than  after  vegetable  food ;  and  it  was  oftener  free 
from  chyle  before  breakfast  when  the  diet  was  vegetable 
than  when  it  consisted  more  of  animal  food. 

My  patient  Eugenia  P  ■  passed  during  the  day 

what  looked  like  rich  milk  or  cream,  in  the  night  and 
before  breakfast  urine  which  was  less  opaque,  often  urinous 
in  colour  or  conspicuously  sanguineous.  Carter  noted, 
with  regard  to  one  of  his  Hindoo  patients,  that  ingestion 
of  flesh  or  wheaten  bread  increased  the  disease,  while  in 
the  case  of  another,  if  he  abstained  from  food  for  a  whole 
day  the  urine  ceased  to  be  chylous. 

One  case  has  been  recorded  as  exceptional,  in  which 
*  the  urine  passed  during  the  day  was  clear  and  free  from 
chyle,  while  that  voided  during  the  night  and  in  the  morn- 
ing was  deeply  loaded  with  it.' 1  It  may  be  suggested 
that  in  this  case  there  was  some  peculiarity  whereby  the 
discharge  was  affected  by  posture,  as  sometimes  occurs. 

As  a  rule  the  urinary  admixture  is  the  most  plentiful 
when  the  proper  chvle  channels  are  at  their  fullest,  and 
on  the  other  hand  it  is  to  be  observed  that  conditions  of 
health  which  interfere  with  nutrition  are  apt  to  cause  the 
urine  to  revert  to  its  normal  state.  Thus,  in  Dr.  Prout's 
experience  the  urine  ceased  to  be  chylous  during  an  attack 
of  hepatitis  with  much  fever,  and  again  during  severe 
mercurial  salivation.  The  same  suspension  has  been 
known  to  occur  upon  the  appearance  of  a  carbuncle,2 
during  inflammation  of  the  lungs,  and  on  the  approach  of 
death. 

The  disorder  is  influenced  also  by  movement,  as  a  rule 

1  G.  C.  Dutt,    Lancet,  July  1862,  p.  87. 

'  Elliotson's  case.    Med.  Times.  1857,  vol.  ii.  p.  287. 
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increased  by  exercise,  mitigated  by  repose,  though,  in  one 
of  Bayer's  cases,  riding  on  horseback  was  thought  to 
favour  the  return  of  the  urine  to  its  natural  state  ;  it  is 
affected  also  by  position.  An  instance  is  mentioned  in  which 
the  urine  ceased  to  be  chylous  when  the  patient  lay  on  his 
right  side.  A  tight  belt  round  the  belly  and  loins  was 
found  by  Bence  Jones  to  have  but  a  slight  restraining 
influence  upon  the  discharge.  The  striking  results  in  this 
respect  of  pressure  upon  the  front  of  the  lower  lumbar 
vertebras  is  related  in  another  paragraph. 

Among  the  conditions  which  influence  the  disease, 
perhaps  pregnancy  and  its  sequel  as  are  those  which  bear 
upon  it  in  the  most  striking  manner.  The  disorder  often 
begins  during  lactation,  or  returns  or  becomes  exaggerated 
after  delivery.  With  Mr.  Pearse's  patient  the  chyluria 
three  times  appeared  during  lactation  and  twice  subsided 
on  its  discontinuance.  Dr.  Boberts  saw  a  case  in  which 
the  disorder  came  on  immediately  after  confinement.  Dr. 
Lewis  mentions  one  in  which  it  began  two  months  after- 
wards, and  another  in  which  the  complaint  appeared  in 
the  third  month  of  pregnancy,  passed  off,  and  reappeared 
upon  the  birth  of  the  child.  Such  cases  cannot  fail  to 
suggest  that  the  channels  necessary  to  the  perversion  of 
the  chyle  are  less  patent  when  the  uterus  is  full  than 
when  it  is  empty,  as  if  they  were  pressed  upon  by  its 
larger  bulk.  But  conditions  affecting  in  other  ways  the 
state  of  the  pelvic  vessels  appear  sometimes  to  influence 
the  disorder.  A  case  1  is  mentioned  in  which  the  urine 
always  became  chylous  for  eight  days  preceding  menstrua- 
tion ;  and  another  in  which  the  chylosity  was  suspended 
for  three  years  on  the  establishment  of  a  hemorrhoidal 
flux.  Thus  it  appears  to  be  promoted  by  turgidity,  relieved 
by  evacuation. 

A  discharge  of  chyle  with  the  urine  is  in  a  certain  Superficial 
proportion  of  cases  accompanied  by  a  similar  flux  from  ^hyl?8 
the  surface  of  the  body,  usually  from  the  lower  part  of  the  associated 

with  chy-s 
Iuria, 

1  Referred  to  by  Roberts. 
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abdomen,  groin,  scrotum,  or  thigh.  Such  superficial 
discharges  are  apt  also  to  occur  where  chyluria  is  en- 
demic in  persons  who  have  not  become  subject  to  it ;  cir- 
cumstances which  suggest  that  the  superficial  anduriuary 
discharges  are  common  results  of  the  same  peculiarity  of 
the  absorbents,  whatever  that  may  prove  to  be.  Dr.  Y. 
Carter  has  related  several  cases  of  these  kinds,  and  shown 
how  close  is  the  resemblance  between  the  discharge  from 
the  surface  and  the  admixture  with  the  urine. 

Dr.  Carter  describes  the  case  of  a  Hindoo,  the  skin  of 
whose  scrotum  was  peculiarly  corrugated  and  studded 
with  small  tubercles  or  pimples,  which  varied  in  size  from 
a  pin's  head  to  a  pea,  and  opened  from  time  to  time,  dis- 
charging milky  fluid,  often  to  the  amount  of  a  pint  daily. 
The  inguinal  glands  on  both  sides  were  enlarged,  soft,  and 
doughy,  and  diminished  in  size  under  pressure.  The 
urine  was  sometimes  chylous,  this  condition  alternating 
with  the  swelling  of  the  inguinal  glands,  which  was  great- 
est two  or  three  hours  after  a  full  meal.  The  fluid  that 
escaped  from  the  scrotum  was,  says  Dr.  Carter,  probably 
chyle  or  a  mixture  of  this  with  lymph.  While  flowing  it 
assumed  a  decided  rose  tint,  which  increased  on  further 
exposure.  It  coagulated  entirely  in  eight  or  ten  minutes. 
The  urine  also  coagulated  more  or  less  completely,  and 
assumed  after  some  exposure  a  pinkish  colour.  The 
microscopic  characters  of  the  two  fluids  were  almost  the 
same ;  chyle  corpuscles  were  recognized  in  the  urine ;  in 
the  scrotal  discharge  corpuscles  like  those  of  lymph, 
together  with  the  molecular  base  characteristic  of  chyle. 
The  blood  serum  was  quite  clear.  In  such  a  case  it  is 
scarcely  possible  to  doubt  that  the  same  chylous  fluid 
escapes  both  into  the  urinary  channels  and  also  by  way 
of  the  inguinal  glands  to  the  skin  of  the  scrotum. 

Instances  have  also  been  recorded  in  which,  without 
any  alteration  of  urine,  milky,  apparently  chylous  fluid 
has  been  discharged  superficially  from  the  lower  part  of 
the  trunk  or  upper  part  of  the  thighs,  always,  it  would 
seem,  from  some  surface  which  is  within  the  range  of 
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regurgitation  from  the  lacteals  or  receptaculum,  supposing 
valvular  hindrance  to  be  overcome.  Pellucid  or  lymphous 
discharges  have  indeed  been  known  to  proceed  from  the 
upper  parts  of  the  body,  as  from  the  eyelids,  and  Dr.  Lewis 1 
has  described  an  instance  in  which  this  discharge  was 
'  slightly  milky ; '  under  the  microscope,  however,  it  dis- 
played 6  clear  fluid '  with  numerous  granular  cells ;  the 
molecular  base  of  chyle  was  apparently  absent.  The 
fluxes  which  have  the  characters  of  chyle,  that  is  to  say, 
are  milky  from  molecular  fat,  are  without  exception  within 
the  anatomical  range  specified,  a  fact  which  is  sufficiently 
suggestive  that  in  these  cases,  as  in  those  of  chyluria,  we 
have  but  the  simple  retrogression  and  escape  of  chyle. 
Such  an  instance  is  related  by  Dr.  Y.  Carter.  A  Pars.ee 
youth  had,  in  the  cutaneous  surface  of  the  thigh,  a  few 
inches  below  Poupart's  ligament,  a  small,  hardly  percep- 
tible pimple,  from  which  there  occasionally  issued  a  milky 
fluid,  sometimes  so  copiously  that  in  the  course  of  a  day 
a  pint  could  be  collected.  Pressure  just  above  the  spot 
caused  the  flow  to  cease  ;  when  the  spot  itself  was  com- 
pressed the  fluid  squirted  out  as  if  from  accumulating 
pressure  behind.  The  inguinal  glands  were  enlarged,  soft, 
and  doughy.  The  fluid  resembled  rich  milk  in  appearance  ; 
it  coagulated  spontaneously,  it  was  uniformly  hazy,  under 
the  microscope  contained  blood  corpuscles,  granular  cells, 
and  oil  globules — had,  in  short,  the  character  of  a  chylous 
fluid.  Another  striking  instance  of  this  kind  is  related  by 
Dr.  A.  B.  Buchanan.2  A  woman  forty-six  years  of  age  had 
a  semi-excoriated  surface  as  large  as  the  palm  of  the  hand 
upon  the  inner  and  posterior  aspect  of  the  left  thigh. 
From  this  and  from  broken  vesicles  upon  and  about  it 
flowed  milky  fluid  so  profusely  that  five  ounces  were  col- 
lected in  an  hour.  The  fluid  was  often  absolutely  un dis- 
tinguishable by  colour  and  smell  from  pure  new  milk;  it 
coagulated  throughout  after  being  passed,  the  mass  break  - 

1  On  a  Hcematozoon  inhabiting  the  Human  Blood.  Calcutta,  1872, 
p.  13. 

2  Med.  Chir.  Trans.  1863,  p.  57. 
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ing  down  on  agitation.  It  was  albuminous  ;  under  the 
microscope  it  displayed  cells  like  the  white  corpuscles  of 
blood,  a  molecular  base  like  that  of  chyle,  and  a  few  fat 
corpuscles.  Chemical  analysis  showed  that  it  nearly  re- 
sembled in  its  composition  the  chylous  urine  examined  by 
Dr.  Beale  (seep.  1112),  except  that  the  crural  discharge 
contained  more  albumen  and  less  fat  than  the  renal.  Dr. 
Buchanan  repudiates  as  anatomically  impossible,  and 
pathologically  unnecessary,  6  the  theory  that  in  such  a 
case  the  discharge  is  actual  chyle,  which  has  found  its 
way  by  the  absorbents  to  the  surface,  and  prefers  to  regard 
the  flux  as  a  functional  affection  of  the  glandular  appa- 
ratus of  the  skin.'  But  that  so  small  a  cutaneous  surface 
should  yield  so  profusely  and  so  long  as  the  result  of  any 
change  limited  to  itself  is  inconceivable;  and  if  the  skin 
but  furnishes  the  exit — and  it  would  seem  that  it  can 
scarcely  do  more — to  fluid  derived  from  within,  the  cha- 
racters of  the  discharge,  as  in  the  case  of  chylous  urine, 
assimilate  it  so  nearly  to  the  contents  of  the  lacteals  that 
it  is  scarcely  possible  but  to  assign  its  origin  to  those 
channels.  In  Dr.  Carter's  case  there  was  no  altered  extent 
of  skin,  but  merely  a  pimple  which  gave  exit  to  the  dis- 
charge ;  so  that  in  this  case,  at  least,  the  theory  of 
cutaneous  secretion  is  inapplicable. 

A  case  of  the  same  sort  came  under  the  observation  of 
Dr.  Roberts  of  Manchester.  A  man  always  resident  in 
Lancashire  had  a  succession  of  sub-cutaneous  abscesses  in 
various  parts,  among  others,  one  upon  the  abdomen.  This 
was  succeeded  by  an  extensive  vesicular  eruption  upon 
the  front  of  the  belly,  between  the  level  of  the  umbilicus  and 
the  groin.  Some  vesicles  were  scarcely  visible  to  the 
naked  eye,  others  as  large  as  peas;  all  were  at  times  filled 
with  fluid  which  looked  like  rich  milk,  gelatinized  when 
discharged,  contained  albumen,  and  displayed  under  the 
microscope  fat  molecules,  sometimes  distinct  oil  globules, 
and  white  corpuscles  like  those  of  blood.  This  exudation 
varied  in  colour  according  to  the  state  of  digestion,  was  pale 
or  lymphous  with  fasting,  milky  after  food.     The  vesicles 
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discharged  freely ;  one  which  was  punctured  at  the  rate  of 
eight  ounces  an  hour.  The  discbarge  was  apparently 
identical  with  that  which  forms  the  admixture  in  chy- 
lous urine,  and,  indeed,  on  two  occasions  chylous  urine 
was  passed  by  this  patient.  He  died  with  pulmonary 
tuberculosis.  Nothing  abnormal  was  detected  about  the 
thoracic  duct  or  large  lymphatic  vessels.  The  affected  skin 
was  thickened  and  excavated  with  large  lacunas,  of  which 
the  superficial  vesicles  formed  the  orifices.  The  sweat 
and  proper  cutaneous  glands  were  not  involved  in  the 
change,  which  Dr.  Roberts  regards  as  the  development  in 
the  skin  of  an  abnormal  lymphatic  structure,  analogous  to 
Peyer's  patches  or  the  lymphatic  glands,  which  new 
structure  is,  in  his  view,  not  merely  the  outlet  but  the 
source  of  the  discharge. 

The  pathology  of  cutaneous  4  chylorrhooa  '  has  been 
made  the  subject  of  further  inquiry  in  regard  to  a  case 
published  by  Mr.  Sydney  Jones  in  the  6  Pathological  Trans- 
actions '  for  1875.  The  inner  and  back  part  of  the  right 
thigh  and  the  cleft  between  the  thigh  and  the  buttock 
were  covered  with  knotty  swellings  and  varicose  lym- 
phatics, from  which  chylous  fluid  escaped  sometimes  to 
the  amount  of  one  or  two  quarts  a  day.  Similar  fluid 
also  escaped  from  a  tuberculated  prominence  on  the  shin, 
and  the  skin  on  some  of  the  toes  was  tuberculated  as  in 
elephantiasis.  When  the  discharge  from  the  thigh  was 
absent  the  inguinal  glands  swelled.  Portions  of  the 
affected  skin  were  removed  from  the  thigh  and  one  of  the 
toes  and  minutely  examined.  They  were  traversed  in  both 
instances  by  large  communicating  chambers  which  were 
dilated  lymphatics  or  lymphatic  spaces.  These  were  lined 
by  an  endothelium,  but  appeared  to  be  destitute  of  any 
proper  secreting  cells.  Veins  were  in  close  apposition  to 
their  walls,  and  in  some  instances  appeared  to  communi- 
cate with  their  cavities.  ISTo  filarise  were  found  in  the 
blood  or  tissues,  but  the  superficial  dilatation  of  the  lym- 
phatics, together  with  the  swelling  of  the  inguinal  glands 
when  the  discharge  was  absent,  are  enough  to  suggest  a 
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similar  state  of  the  deeper  and  larger  channels,  and  the 
probability  of  regurgitation  from  the  proper  chyle  vessels. 
This  case  affords  no  support  to  the  idea  of  a  local  chylous 
secretion  ;  and  indeed  it  is  probable  that,  with  the  know- 
ledge which  has  now  been  gained,  those  who  formerly  held 
this  view  will  no  longer  maintain  it. 

As  touching  the  relationship  between  cutaneous  and 
urinary  discharges  of  chyle,  some  cases  recorded  by  Dr. 
Lewis  have  especiil  interest.  Dr.  Lewis  gives  examples  of 
the  concurrence  of  chyluria  and  elephantiasis,  and  relates 
an  instance  of  the  latter  disorder  in  which  from  the 
scrotum,  which  was  the  part  affected,  exuded  by  minute 
orifices  a  chylous  fluid  in  which  living  filarise  were  de- 
tected.1 We  here  see  a  superficial  chylous  discharge  as- 
sociated, not  indeed  with  chyluria,  but  with  a  cause  of 
chyluria.  The  evidence  adduced  by  Dr.  Lewis  suffices 
to  show  that  all  three  conditions,  a  discharge  of  chyle 
both  by  the  skin  and  with  the  urine  and  elephantiasis,  are 
alike  associated  with  filarise.  The  discharge  from  the 
eyes  already  referred  to  was  also  found  by  Dr.  Lewis  to 
contain  these  parasites. 


The  Filaria. 

The  pathology  of  chyluria,  together  with  that  of 
superficial  chylous  discharges  and  of  elephantiasis,  has 
been  reconstructed,  I  may  almost  say  created,  by  the 
recent  discovery  of  the  filaria  sanguinis  hominis  and  the 
larger  worm,  also  a  denizen  of  the  human  body,  of  which 
the  filaria  is  the  offspring.  The  accumulated  evidence 
that  the  filaria  is  nearly  always  to  be  found  in  the  blood 
at  certain  times,  in  concurrence  with  superficial  or  urinary 
chylous  discharges,  and  often  in  the  urine  when  the  flux 
occurs  with  this  secretion,  makes  it  necessary  to  preface 
the  morbid  anatomy  of  these  disorders  with  a  description  of 
the  parasite.    The  great  discovery  of  Lewis,  for  it  is  no 

1  The  Pathological  Significance  of  Nematode  Eccmatozoa,  p.  46. 
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less,  and  the  observations  which  have  been  added,  espe- 
cially by  Bancroft,  Manson,  and  Mackenzie,  have  not  only 
made  our  previous  knowledge  coherent  and  intelligible, 
but  have  removed  the  pathology  of  chyluria  out  of  the 
region  of  speculation  and  guesswork  to  that  of  knowledge, 
incomplete  as  yet  in  some  of  its  details,  but  enough  to 
give  the  assured  outlines  of  a  striking  and  even  astonish- 
ing picture. 

It  had  long  been  known  that  dogs,  particularly  the  Filarise  of 
pariah  dogs  of  India,  were  liable  to  be  infested  with  a  dogs' 
peculiar  round  worm,  to  which  from  its  red  colour  the 
namefilariasanguinolenta  was  given,  which  lodged  chiefly 
in  the  walls  of  the  oesophagus  and  aorta,  and  discharged 
its  ova  according  to  circumstances  into  the  alimentary 
canal  or  circulation.  More  recently  another  similar  para- 
site, to  which  the  name  filaria  immitis  was  given,  was 
ascertained  to  exist  chiefly  in  the  dogs  of  China,  taking  its 
residence  in  the  right  ventricle,  and  pouring  living  embryos 
into  the  blood.  The  parent  worms  in  both  these  cases  are 
of  considerable  size,  the  filaria  sanguinolenta  approaching 
four  inches  in  length,  the  filaria  immitis  exceeding  six. 
The  embryos,  which  in  both  cases  are  abundantly  distri- 
buted throughout  the  systemic  blood,  nearly  resemble  the 
filaria  sanguinis  hominis,  which  will  be  presently  de- 
scribed. 

The  minute  human  haematozoon,  whose  existence  as  such  Filaria 
was  made  known  to  us  by  Dr.  Lewis  at  Calcutta  in  the  year  honnn'is™ 
1872,  is  a  minute  vermiform  creature  about  forty- six  times 
as  long  as  it  is  wide,  and  whose  width  is  about  that  of  a 
red  blood  corpuscle.  Its  structure  is  nearly  simple,  granu- 
lar matter  within  a  hyaline  sheath,  with  a  point  at  each 
end  which  appears  and  disappears  with  movement,  one 
passing  as  a  tail  the  other  as  a  tooth.  Dr.  Lewis  found 
six  of  these  in  a  single  drop  of  blood  from  the  ear,  and 
gave  700,000  as  an  approximation  to  the  number  con- 
tained in  the  whole  body.  This  estimate  has  been  very 
greatly  exceeded  since  it  has  been  recognised  that  it  is 
the  habit  of  the  parasite  to  come  abroad  at  night.  Dr. 
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Mackenzie  calculated  that  a  patient  whose  case  he  has 
reported  had  nightly  from  thirty-six  to  forty  millions  of 
embryo  filarise  in  his  blood.  Theworms  show  much  vivacity 
among  the  corpuscles,  throwing  them  aside  by  their  active 
serpentine  movements.  It  was  at  once  conjectured  that 
these  minute  creatures  were  the  young  of  a  larger  worm, 
and  the  surmise  was  verified  by  the  discovery  of  the 

Filaria      parent  on  December  21,  1876,  by  Dr.  Bancroft  of  Brisbane. 

Bancroft!,  rpj^  raature  form,  a  worm  of  the  nematode  class  about  the 
thickness  of  a  human  hair  and  three  or  four  inches  long, 
was  first  found  in  a  lymphatic  abscess  of  the  arm,  and 
afterwards  in  hydrocele  fluid  obtained  from  patients  who 
were  known  to  be  infested  with  embryonic  filarise.  The 
adult  was  minutely  described  by  Dr.  Cobbold,  from  speci- 
mens sent  by  Dr.  Bancroft,  and  named  filaria  Bancrofti, 
different  names  being  thus  awarded  to  different  stages  of 
the  same  parasite.  The  annexed  figure  is  copied  from 
Dr.  Cobbold's  description.1  I  have  added  another  from  a 
photograph  published  by  Dr.  Stephen  Mackenzie,  which 
enables  the  immature  offspring  as  it  is  found  in  the  blood 
to  be  compared  in  size  with  the  corpuscles.  Dr.  Lewis  him- 
self found  the  parent  worm  at  Calcutta  on  the  5th  of  the  fol- 
lowing August,  in  a  scrotum  infiltrated  with  chylous  fluid 
in  connection  with  elephantoid  disease.2  Two  white 
threads  were  found  in  a  blood -clot,  which  proved  to  be 
male  and  female  specimens  of  the  adult  filaria.  The 
female  contained  ova  with  embryos  identical  with  those 
which  Dr.  Lewis  had  already  found  in  the  blood.  The 
occurrence  of  these  creatures  in  pairs  in  the  remote  recesses 
of  the  human  body  shows  the  efficacy  of  the  sexual  instinct, 
in  virtue  of  which  one  worm  follows  and  eventually  finds 
another  within  a  maze  to  which  that  of  Fair  Rosamond 
was  comparatively  uninvolved.    Dr.  Manson  3  has  recently 

1  Parantes,  1879,  p.  188.  'Discovery  of  the  Adult  Representative  of 
Microscopic  Filariae.'    Dr.  Cobbold.    Lancet,  July  14,  1877,  p.  70. 

2  '  Fihria  Sanguinis  Hominis  '  (mature  form).  By  Dr.  Lewis.  Lancet, 
September  29,  1877,  p.  453.  'On  Filaria  Bancrofti.'  Cobbold.  Lancet, 
October  6,  1877,  p.  495. 

3  Path.  Trans.,  vol.  xxxii.  p.  285. 
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demonstrated  the  position  of  the  parents  in  a  dilated 
lymphatic  belonging  to  a  lymph-scrotum  which  he  had 
recentty  amputated.  The  creature  is  viviparous,  normally 
discharging  its  offspring  extended  and  free ;  miscarriage, 
however,  appears  to  be  a  frequent  accident,  in  which  case 


Filaria  sanguinis  hominis,  or  Bancrofti.  a  female  (natural  size);  b 
head  and  neck  (  x  55  diam.) ;  c,  tail ;  d,  free]  embryo  (  x  400 
diam.)  ;  e,  egg  containing  an  embryo ;  /,  egg  showing  the  yolk. 
After  Cobbold. 

the  ova  are  discharged  unhatched,  with  the  worm  curled  up 
within,  thus  presenting  a  larger  bulk  than  when  the  pro- 
cess is  more  happily  conducted,  and  producing  pathological 
consequences  which  will  be  presently  adverted  to. 

4  i)  2 
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The  mos-  Many  valuable  observations  have  since  been  added 
relation  to  throwing  light  upon  the  habits  of  the  parasite,  its  means 
the  filaria.  of  transmission,  and  its  relations  to  disease.  Dr.  Manson,1 
in  China,  in  the  year  1877,  provided  the  next  step  by  a 
discovery  not  inferior  in  interest  to  any  that  had  been 
already  made.  Believing  that  the  asexual  embryo  did 
not  attain  maturity  in  the  place  of  its  birth,  but  required, 
after  the  manner  of  parasites,  to  be  transferred  to  another 
animal  for  further  development,  he  sought  for  the  nurse 
among  the  insects  that  feed  on  blood,  and  found  it  in  the 
mosquito.    Dr.  Manson,  suspecting  this  insect,  induced  a 


Filaria  in  human  blood. 
Dr.  Mackenzie. 


After  photograph  published  by 


Chinaman  who  was  infested  with  filarise  to  sleep  in  a 
house  where  mosquitoes  wrere  wont  to  congregate.  A 
number  of  these,  which  had  been  attracted  by  means  of  a 
light,  were  shut  up  with  the  man,  and  in  the  morning 
found  upon  the  walls  in  a  state  of  repletion.  Filarise  were 
abundantly  found  in  their  distended  stomachs,  and  Dr. 
Manson  ascertained  hy  numerous  observations  that  upon 
entering  the  mosquito  the  more  fortunate  of  the  filaria? 
began  a  process  of  development  which,  in  from  four  to  six 

1  Dr.  Manson,  '  On  the  Filaria  Disease  at  Amoy.'  Customs  Med.  Reports. 
China,  1877-  'Lymph-Scrotum,  showing  Filaria  in  situ."  Pr.  Manson. Pat h. 
Trans.,  vol.  xxxii.  p.  285. 
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days,  transformed  each  into  a  somewhat  complicated 
animal,  with  an  oesophagus,  rudimentary  generative 
organs,  and  papillse  upon  its  head,  perhaps  for  boring  or 
attachment.  The  filarise  are  said  to  be  found  in  the  blood 
in  the  mosquito's  stomach  in  larger  proportion  than  in 
that  of  the  man  from  which  it  has  been  taken,  as  if  the 
parasites  were  especially  attracted  by  the  insect.  The 
mosquito,  of  which  only  the  female  is  capable  of  thus 
abstracting  blood,  retires,  when  replete,  to  the  neighbour- 
hood of  water,  to  digest  its  meal  and  mature  its  ova.  At 
the  end  of  about  five  days  both  processes  are  complete ; 
the  blood,  and  possibly  many  of  the  filarise,  are  digested, 
but  the  survivors,  still  within  the  mosquito,  have  become 
transmuted  into  the  formidable  parasite  which  Dr.  Man- 
son  has  described.  The  insect  now  dies,  probably  falling 
into  the  water,  upon  which  she  has  already  laid  her  eggs, 
and  the  now  vigorous  filariaa,  if  they  have  not  already 
escaped  with  the  ova,  either  bore  their  way  out  of  the 
mosquito,  or  fall  out  upon  its  decay,  to  enter  the  water 
and  probably  be  swallowed  by  the  animal  which  is  de- 
stined to  become  the  seat  of  its  further  growth  and  com- 
pletion. The  details  of  this,  the  last  stage  of  its  career, 
have  not  been  followed,  but  there  is  little  doubt  that  the 
creature  makes  its  way  by  boring  into  a  suitable  lym- 
phatic channel,  and  there  completes  its  growth  into  the 
tangible  worm  which  has  been  already  described ;  is 
there,  by  good  hap,  joined  by  one  of  the  opposite  sex,  and 
the  species  continued  by  the  pouring  of  the  embryonic 
filarise  into  the  lymphatic  channels,  from  whence  they 
reach  the  blood  and  the  mosquito. 

The  embryo  filaria  is,  as  Dr.  Manson  pointed  out,  of  Nocturnal 
nocturnal  habits;  abundantly  to  be  found  in  the  blood  the  filaria. 
during  the  night,  not  to  be  found  during  the  day.  He 
found  them  to  present  themselves  at  about  7  o'clock  in 
the  evening,  to  increase  up  to  midnight,  and  to  have  dis- 
appeared by  8  or  9  in  the  morning.  Dr.  Mackenzie 1 
added  the  observation  that  this  periodicity  depended  upon 

1  Path.  Trans.,  vol.  xxxiii.  p.  401. 
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human 
host. 


sleep :  on  reversing  the  hours  of  sleeping-  and  waking  in 
a  case  under  his  observation,  the  filarise  changed  their 
course  of  proceeding,  coming  out  while  the  patient  slept, 
and  remaining  hidden  during  his  waking  hours.  What 
becomes  of  the  filarise,  or  where  they  retreat  to  during 
their  disappearance,  we  have  no  evidence  to  show. 
Their  These  parasites,  which  obstruct  the  lymphatics  and 

upon  the  teem  in  the  blood,  do,  on  the  whole,  less  harm  than 
might  have  been  expected.  The  embryos  appear  to  pass 
through  the  capillaries  without  difficulty,  and  to  have  no 
tendency  to  cause  obstruction.  It  might  be  supposed  that 
each  filaria  would  become  a  centre  of  coagulation  and  an 
embolus ;  but  the  blood  appears  to  be  as  tolerant  of  the 
animal  as  of  its  own  corpuscles,  and  to  allow  it  as  free  pas- 
sage through  its  smallest  channels.  But  it  is  not  so  with 
the  ova,  which  have  been  seen  unhatched  in  the  lympha- 
tics, in  the  blood,  and  in  the  urine,  as  the  result,  pro- 
bably, of  accident  or  abortion ;  these,  as  Dr.  Manson  has 
shown,  present  at  least  five  times  the  diameter  of  the  out- 
stretched filaria,  and,  though  passing  easily  along  the 
larger  lymphatics  into  which  they  are  born,  are  arrested 
in  the  smaller  channels  of  the  first  lymphatic  gland  they 
reach.  Here  they  become  impacted,  and,  as  the  process 
goes  on,  accumulate  in  sufficient  numbers  to  make  the 
gland  impervious,  and  give  rise  to  the  localised  lymphatic 
congestion  which  is  the  essential  fact  of  elephantiasis, 
lymph-scrotum,  and  similar  conditions.  As  the  result  of 
obstruction  by  such  means  of  lymphatic  glands,  we  may 
have  a  series  of  affections  which  are  limited  to  the  tribu- 
taries of  the  gland  concerned,  and  are  often  superficial. 
But  other  affections  may  ensue  from  the  occlusion,  by  the 
parent  worms,  of  the  larger  lymph  and  chyle  channels. 
These  have  been  demonstrated,  as  already  stated,  in  a 
scrotal  vessel,  and  there  can  be  no  doubt  that  the  deeper 
channels,  among  others  the  thoracic  duct,  are  liable  to  be 
similarly  stopped. 

Recent  as  our  knowledge  of  the  filaria  is,  we  have 
already  been  provided  with  extensive  information  as  to  its 
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pathological  effects  and  the  absence  of  them.  Dr.  Manson  Their  fre- 
found,  as  the  result  of  systematic  search,  that  of  every  ten  ^a^omd 
Chinamen  at  Amoy,  taken  at  random,  the  blood  of  one  harmless- 
contained  filarise.    But  many  of  these  were  apparently  in  ne&s' 
perfect  health.  Of  195  persons  in  this  condition,  ten  were 
found  on  examination  to  be  filarious,  so  that  to  harbour 
this  parasite  is  not  necessarily  injurious. 

But  we  have  evidence  from  Lewis,  Bancroft,  Manson,  Disorders 
and  others,  of  a  large  variety  of  disorders  which  occur  ^hfil- 
together  with  this  parasite,  and  are  presumably  caused  by  arise, 
it.  A  large  proportion  of  these  are  of  the  elephantoid 
type,  elephantiasis  especially  of  the  scrotum,  what  is 
known  as  lymph-scrotum,  and  enlarged  and  varicose  in- 
guinal glands.  Dr,  Manson  found  that  of  sixty-three 
persons  with  one  or  other  of  these  affections,  thirty-six 
were  filarious.  Passing  attacks  of  fever,  known  as  ele- 
phantoid, appear  to  be  of  frequent  occurrence.  Hydrocele, 
orchitis,  inflammation  of  the  scrotum,  and  a  number  of 
superficial  affections  of  the  lymphatic  system,  have  been 
recorded  in  the  same  relation — cutaneous  lymph-vesicles, 
chylous  and  lymphous  discharges,  a  disorder  of  this  class 
known  in  Brazil  as  crow-crow,  and  a  peculiar  form  of 
facial  steatoma.  Beside  results  of  obstruction,  super- 
ficial abscesses,  presumably  due  to  the  death  of  the  parent 
worm,  have  been  repeatedly  observed,  as  also  have  attacks 
of  diarrhoea  and  dysentery.  As  the  only  morbid  result  due 
to  the  embryo  in  the  blood,  Dr.  Manson  mentions  ulcera- 
tion of  the  cornea.1 

Filarise  have  been  found  with  leprosy;2  it  is  yet  too 
early  to  say  whether  the  concurrence  is  accidental  or 
necessary.  The  list  may  be  closed  with  chyluria,  which, 
whether  associated  with  some  elephantoid  affection  or 
occurring  alone,  is  one  of  the  most  important,  and  in  some 
districts  one  of  the  most  frequent  of  the  consequences  of 
the  parasite.  Dr.  Manson  at  Amoy  found  elephantiasis 
far  more  frequent  than  chyluria.    Dr.  Bancroft  at  Brisbane 

1  Further  Observations  on  the  Filaria  Sanguinis  Hominis,  p.  8. 

2  Dr.  Bancroft.    Lancet,  Feb.  1,  1882,  p.  175. 
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found  chyluria  more  frequent  than  any  superficial  localisa- 
tion of  the  disease,  though  not  so  frequent  as  all  of  them 
together.  Among  thirty-one  cases  of  disease,  presumably 
of  filarious  origin,  Dr.  Bancroft  found  chyluria  in  eleven 
instances;  some  superficial  affection,  probably  of  the  same 
origin,  in  twenty. 


Morbid  Anatomy  and  Pathology  or  Chyluria. 

Passing  from  the  filaria  in  general  to  its  particular 
result  chyluria,  I  may  briefly  state  what  is  known  with 
regard  to  the  morbid  anatomy  of  that  condition,  together 
with  that  of  superficial  chylous  discharges.  There  is  still 
room  for  conjecture  in  some  details,  though  enough  has 
been  ascertained  to  place  our  knowledge  of  both  upon  a 
simple  mechanical  basis. 
Post-mor-  With  regard  to  chyluria  we  are,  to  begin  with,  indebted 
tem  np-      ^    Prout,1  who  examined  the  kidney  of  a  girl  who  had 

pearances.  5  . 

died  with  chylous  urine  at  the  age  of  fifteen,  and  found  it 
to  be  perfectly  healthy — the  immediate  cause  of  death 
was  inflammation  of  the  bowrels.  Not  to  refer  to  equi- 
vocal instances,  the  next  is  related  by  Dr.  Priestly.  The 
subject  was  a  boy  twelve  years  of  age,  who  had  passed  the 
greater  part  of  his  life  in  the  Mauritius  and  Ceylon. 
Some  days  before  death  the  urine  had  lost  its  chylous 
character,  this  being  coincident  with  a  rapid  change  for 
the  worse,  the  patient  sinking  by  asthenia.  Both  kidneys 
were  extensively  diseased,  the  distinction  between  the 
cortical  and  tubular  portions  was  lost,  and  the  vascular 
network  on  the  surface  of  the  healthy  organ  oblite- 
rated. The  microscope  showed  the  whole  structure  to  be 
fatty,  as  in  some  of  the  advanced  forms  of  Bright' s  disease. 
The  liver  was  loaded  with  fat,  and  the  muscular  fibres  of 
the  heart  had  lost  their  transverse  striseand  were  replaced 
by  oil  globules.2  There  was  also  tubercular  disease  in  the 
apex  of  one  lung.    For  a  third  post-mortem  we  are  in- 

1  Edit.  iv.  p.  119.  2  Edi».  Med.  Journ  ,  1806,  p.  945. 
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clebted  to  Dr.  Isaacs.1  The  case  was  that  of  a  Spanish 
sailor  who  had  had  the  disorder  at  irregular  intervals 
for  three  years.  Both  lungs  were  studded  equally  and 
throughout  with  miliary  tubercles,  from  the  size  of  a  grain 
of  sand  to  that  of  a  mustard  or  hemp  seed.  Under  the 
costal  pleura  they  were  also  in  countless  numbers.  All 
the  other  organs  were  healthy,  with  the  exception  of  small 
deposits  of  yellow  tubercular  matter  in  the  interior  of  the 
mesenteric  glands.  In  the  substance  of  the  prostate  Avere 
three  tubercles  about  the  size  of  buck-shot.  £  The  struc- 
ture of  the  kidney  was  decidedly  healthy — the  only  morbid 
appearance  was  the  presence  of  a  very  few  small  and 
scattered  tubercles,  which  did  not  apparently  interfere 
with  its  functions.' 

I  have  already  referred  to  a  case  in  the  experience  of 
Dr.  Koberts,  in  which  a  chylous  discharge  issued  from  the 
skin  of  the  abdomen.  Chylous  urine  was  passed  on  two 
occasions  ;  but  as  death  did  not  occur  until  more  than 
three  months  afterwards,  little  is  to  be  inferred  from  the 
state  of  the  urinary  organs.  The  bladder,  which  was 
minutely  examined,  and  the  Iddney,  were  health}^.  '  No 
enlargement  or  unnatural  condition  of  the  thoracic  duct 
or  of  the  lymphatic  vessels  or  glands  could  be  detected.' 
The  condition  of  the  skin  has  been  already  referred  to. 

Dr.  Lewis  records  the  post-mortem  appearances  in  the 
case  of  a  European  woman  who  had  died  in  India  with 
chyluria.,  which  she  had  had  with  intermissions  for  sixteen 
years.  Haematozoa  had  been  found  numerously  in  the 
blood,  and  in  the  urine.2  The  immediate  cause  of  death 
appeared  to  have  been  tuberculosis  ;  tubercles  and  vomica 
were  found  in  both  lungs,  and  there  were  ulcers  of  the  same 
character  in  both  the  small  and  large  bowel.  The  liver  was 
soft  and  fatty.  4  The  kidneys  presented  nothing  abnormal 
to  the  naked  eye.'  A  further  examination  showed  that 
several  of  the  pyramids,  especially  near  the  apices,  had  a 

1  Amcr.  Journ.  of  Med.  Science.  1860, 

- :- Lewis,  On  a  Hcematozoon  inhabiting  the  Human  Bleed.  J  872.  Pp.  17 
and  33. 
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smooth  tallowy  appearance,  suggestive  of  lardaceous  disease. 
No  iodine  reaction  could  be  obtained  either  upon  the 
kidney  or  liver.  c  When  longitudinal  sections  of  the  kidney 
were  subjected  to  microscopic  examination,  numerous 
translucent  oil-like  tubules,  of  a  somewhat  varicose  ap- 
pearance, could  be  observed  running  alongside  the  urin- 
iferous  tubes,  as  if  the  lymphatic  or  minute  blood-vessels 
of  the  part  had  become  plugged.  These  sections  when 
placed  in  boiling  ether,  and  afterwards  subjected  to  pro- 
longed maceration  in  it,  did  not  appear  to  be  materially 
affected  by  the  process— the  translucent  oil-like  tubules 
being  quite  as  evident  as  before.  No  other  morbid 
changes  could  be  detected  in  either  the  tubular  or  cortical 
tissue  of  the  kidneys,  but  in  every  fragment,  no  matter 
from  what  part  of  the  kidney  removed,  numerous  micro- 
scopic filarise  were  invariably  obtained.  On  slitting  open 
any  portion  of  the  renal  artery,  from  its  entrance  into  the 
kidney  as  far  inwards  asl  was  able  to  follow  its  ramifications, 
and  scraping  the  inner  surface,  numerous  hsematozoa  could 
always  be  obtained.  The  renal  vein  when  similarly  ex- 
amined also  yielded  specimens  of  the  filarise,  but  they  did 
not  seem  to  be  so  numerous  in  it.  The  vessels  themselves 
did  not  appear  to  be  diseased.'  It  is  to  be  added  that 
the  same  parasites  were  also  found  in  the  supra-renal 
capsules.  The  condition  of  the  bladder  and  urinary 
passages  is  not  mentioned. 

Dr.  Mac-  ^e  nex^  an(j        a  most  valuable  contribution  to  our  know- 

ease  with    ledge  in  this  matter,  was  made  by  Dr.  Stephen  Mackenzie,1 
dissection    gome  0f  whose  illustrations  I  have  ventured  to  reproduce.  A 
phatics.      soldier,  who  had  been  born  in  India,  and  passed  his  life  in  thafc 
country  and  Burmah,  until  he  came  to  England  at  the  age  of 
twenty-six,  displayed,  a  month  after  his  arrival,  the  symptoms 
of  chyluria.  These  were  such  as  are  ordinarily  met  with,  except- 
ing that  he  had  much  pain  in  the  back,  shooting  into  the  left 
testicle.     He  was  admitted  into  the  London  Hospital  in  July 
1881,  having  then  had  the  complaint  in  question  for  about  four 
months.    Filariae  were  abundantly  found  in  the  urine  and  the 
1  Path.  Trans.,  vol.  xxxiii.  p.  394. 
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blood  ;  in  the  latter  they  were  ordinarily  present  at  night,  not  in 
the  day.  In  this  case  Dr.  Mackenzie  ascertained  that  this 
periodicity  depended  upon  sleep,  the  hsemotozoa  ceasing  to  be 
evident  at  night  and  becoming  so  by  day,  when  the  times  of 
sleeping  and  waking  were  reversed.  On  October  20  the  patient 
was  allowed  to  go  oat  of  the  hospital  for  the  day.  It  was  cold 
and  windy,  and  he  went  without  his  overcoat.  At  3  a.m.  the 
next  morning  he  had  a  severe  rigor,  followed  by  vomiting,  head- 
ache, pain  in  the  epigastrium  and  right  hypochondrium,  a  tem- 
perature of  104°,  cough  without  expectoration,  and  pain  in  the 
right  side,  which  the  cough  increased.  On  the  23rd  there  was 
pain  in  the  left  shoulder  joint,  and  two  days  later  an  abscess 
presented  just  above  the  left  clavicle,  half  an  inch  external  to 
its  sternal  end.  On  November  4  there  was  much  pain  on  the 
right  side  of  the  chest,  blood-streaked  expectoration,  and  pleural 
friction  on  both  sides.  The  abscess,  which  had  now  extended  to 
the  front  of  the  left  sterno-clavicular  articulation,  was  opened, 
but  neither  embryo  nor  parent  filariee  discovered  in  the  several 
ounces  of  pus  which  escaped.  On  the  29th  it  became  necessary 
to  open  a  second  abscess,  which  had  appeared  on  the  arm,  just 
below  the  acromion. 

At  the  outset  of  the  attack  the  urine  had  ceased  to  be 
chylous,  containing  only  blood  and  albumen  ;  these  lessened,  and 
finally  disappeared,  which  they  had  scarcely  done  when  the 
patient  was  attacked  with  symptoms  of  cystitis,  the  urine  be- 
coming mucous  and  ammoniacal,  containing  half  albumen  and 
much  pus.  The  febrile  conditions  increased,  the  breathing  be- 
came more  embarrassed,  and  he  gradually  sank  and  died  on 
January  10,  1882. 

After  October  22  not  a  single  filaria  was  found  in  the  blood, 
which  was  systematically  examined,  the  ugh  up  to  this  date  they 
had  been  exceedingly  numerous. 

On  post-mortem  examination  empyema  was  found  on  the 
right  side,  simple  pleurisy  on  the  left.  The  mucous  membrane 
of  the  bladder  was  thickened,  contained  extravasations,  and  was 
covered  with  ropy  mucus.  The  kidneys  were  slightly  enlarged, 
and  in  a  condition  of  early  suppurative  nephritis.  Several 
wedge-shaped  patches  existed  in  the  cortex,  with  the  base  at  the 
surface  of  the  organ,  and  reaching  down  to  the  medullary  cones. 
These  patches  were  of  a  pale,  yellowish-grey  colour.  No  ab- 
scesses were  found  in  the  kidneys,  or  elsewhere. 

The  deeper  tissues  were  removed,  and  the  abdominal  lymph- 
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atics  dissected  by  Mr.  Fenwick,  and  described  by  Dr.  Anderson 
as  follows : — 

'  The  thoracic  duct  commences  in  a  dense  mass  of  lymphatic 
tissue  and  glands,  which  extends  from  the  bifurcation  of  the 
aorta  below  to  the  level  of  the  aortic  opening  of  the  diaphragm 
above.  Looked  at  from  behind,  this  mass  occupies  the  whole  of 
the  space  between  the  kidneys,  and  is  continuous  below  with  the 
chains  of  lymphatic  tissue  on  the  iliac  arteries.  The  mass 
consists  very  largely  of  enormously  dilated  lymph  sinuses, 
which  can  here  and  there  be  inflated.  The  receptaculum  chyli 
commences  by  two  large  lymph  sinuses,  about  the  size  of  a 
pencil,  one  from  each  side  of  the  aorta,  and  is  joined  opposite 
the  aortic  opening  of  the  diaphragm  by  a  third  large  sinus,  about 
the  same  size.  The  duct  now  ascends,  sinuous  and  much  pouched, 
for  three  to  four  inches,  varying  in  diameter  from  three-eighths 
to  half  an  inch,  pervious  for  the  first  inch  and  a  half  above  the 
aortic  opening  of  the  diaphragm,  then  tilled  with  a  loose  clot  for 
an  inch  and  a  half,  after  which  it  is  lost  in  a  tough,  thick  mass 
(?  inflammatory).  The  occluded  part  of  the  thoracic  duct,  when 
opened,  was  found  to  contain  a  very  long  twisted  clot,  tapering 
at  the  end '  (which,  when  subsequently  examined,  did  not  pre- 
sent any  parasitic  structures).  'About  four  inches  above  this  point, 
when  it  can  again  be  traced,  although  still  involved  in  dense 
tissue,  it  is  the  size  of  a  small  crow-quill,  impervious,  and  tend- 
ing to  the  left  side  behind  the  aorta.  At  its  termination  in  the 
angle  between  the  left  subclavian  and  internal  jugular  veins,  it 
passes  through  a  mass  of  lymphatic  tissue,  is  pervious,  and 
about  the  size  of  a  goose-quill.  As  stated,  the  iliac,  the  lumbar, 
and  the  renal  lymphatics  are  very  much  enlarged,  and  the 
enlargement  is  specially  marked  in  the  left  iliac  and  left  renal 
lymphatics.  Scattered  throughout  the  left  renal  lymphatics  are 
numerous  hard  round  masses,  some  the  size  of  a  pea,  but 
mostly  smaller.  These  masses  manifestly  occupy  the  lymph 
sinuses.' 

Dr.  Mackenzie  supposed  that  during  or  just  after  the  rigor 
which  marked  the  beginning  of  the  last  stage  of  the  illness,  the 
parent  worms  became  dislodged  from  their  position  in  the  recep- 
taculum, or  one  of  the  contiguous  lymphatic  trunks,  aud  that 
one  or  more  was  carried  to  the  termination  of  the  thoracic  duct 
in  the  neck,  and  there  set  up  the  double  pleuiisy  and  the  abscess 
near  the  sternoclavicular  joint. 

It  is  to  be  presumed  that  the  death  of  the  parent  worms 
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Semi -diagrammatic  drawing  of  a  dissection  of  the  lymphatics,  as  seen  from 
behind,  in  Dr.  S.  Mackenzie's  case.  a.  greatly  enlarged  iliac  lumbar  and 
renal  lymphatics ;  b.  thoracic  duct,  passing  through  inflammatory  material ; 
c.  calculi  in  left  renal  lymphatics. 
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accompanied  or  preceded  their  dislodgment,  and  thus  made  them 
greater  sources  of  irritation  than  they  otherwise  would  have 
been.  As  no  traces  of  them  were  discovered  after  the  death  of 
the  patient,  it  is  to  be  presumed  that  their  bodies  had  become 
disintegrated. 

This  case  is  important,  as  showing,  by  the  dilated  and  vari- 
cose condition  of  the  lymphatics  between  the  thoracic  duct  and 
the  kidneys,  that  chyluria,  in  this  instance  at  least,  was  asso- 
ciated with  obstruction  in  some  part  of  the  lymphatic  system,  a 
condition  which  had  been  before  inferred  to  exist,  but  never  as 
yet  demonstrated.  It  still  remains  uncertain  at  what  point  the 
obstruction  was,  but  we  cannot  have  to  wait  long  for  further 
particulars.  I  think  it  may  be  considered  as  certain,  from  the 
fact  that  casts  of  the  renal  tubes  are  not  found  in  chylous  urine, 
that  the  escape  is  not  into  the  kidney  tubes.  The  particulars  of 
the  dissection,  as  will  be  seen  from  Dr.  Mackenzie's  representa- 
tion, appear  to  indicate  that  the  point  of  chylous  discharge  was 
either  into  one  of  the  pelves  or  ureters,  or  into  the  bladder.  The 
channels  most  conspicuously  dilated  were  those  in  the  neigh- 
bourhood of  the  left  hilum,  and  it  is  probable  that  the  communi- 
cation was  in  or  near  the  pelvis  on  this  side. 


Pathologi-        To  proceed  to  the  pathological  significance  of  the  facts, 

cal  tl 
of  the 


cal  theoj*y  it  is  in  the  first  place  certain  that  the  admixture  with  the 


urine  is  obtained  directly  from  the  chyle  channels,  and 
not  eliminated  from  the  blood-vessels.  The  identity  of 
the  urinary  addition,  both  in  substance  and  shape,  with 
the  contents  of  the  further  lacteal s  and  thoracic  duct,  is, 
as  has  been  already  shown,  sufficient  warrant  for  the  pre- 
sumption that  the  urinary  organs  import  rather  than 
manufacture  the  constituents  which  are  foreign  to  their 
secretion.  As  to  the  route  by  which  the  chyle  reaches 
the  urinary  cavities,  we  may  at  once  put  aside  the 
secreting  structure  of  the  kidneys  as  not  involved  in  its 
course.  If  the  sensitive  renal  tubes  were  for  long  tra- 
versed by  a  material  so  novel  to  their  habit  and  purpose, 
it  might  be  taken  as  certain  that  obvious  changes  in  the 
gland,  probably  of  an  inflammatory  kind,  would  ensue  ; 
but  this  does  not  occur — after  years  of  the  disorder  the 
kidneys  have  been  found  to  present  to  a  critical  eye  no 
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departure  from  the  natural  state.  In  Dr.  Priestly's  case, 
where  the  kidneys  were  fatty,  this  change  was  shared  by 
other  organs,  and  may  probably  have  been  connected  with 
the  tubercular  disease  which  was  present.  The  necessary 
properties  of  the  urine  do  not  appear  to  be  impaired  by 
the  disease,  neither  do  ursemic  or  proper  renal  symptoms 
ever  result.  Again,  though  chylous  urine  is  often  so 
fibrinous  as  to  coagulate  within  the  body,  yet  casts 
of  the  renal  tubes  are  not  found  in  it.  It  would  seem 
that  they  could  not  fail  to  be  formed  did  the  fibrinous 
mixture  traverse  the  ducts,  so  readily  in  almost  all  cir- 
cumstances of  renal  disease  does  fibrine  solidify  in  these 
narrow  and  tortuous  channels.  Presuming,  therefore, 
that  the  chylous  matter  is  not  a  renal  discharge, 
it  can  only  be  attributed  to  some  part  of  the  urinary 
mucous  membrane.  Taking  this  together  with  the  cuta- 
neous manifestations  of  what  may  be  termed  chylorrhcea, 
the  occasional  association  in  the  same  person  of  both  the 
urinary  and  the  cutaneous  form,  and  the  limitation  of  the 
cutaneous  variety  to  the  parts  of  the  body  the  absorbents 
of  which,  like  those  of  the  bladder,  run  by  a  short  and 
nearly  direct  course  into  the  lower  end  of  the  thoracic  duct, 
it  is  not  possible  to  donbt  that,  whether  affecting  the  skin 
or  mucous  membrane,  the  disorder  is  essentially  the  same, 
consisting  in  each  case  of  a  regurgitation  of  actual  chyle 
from  its  proper  vessels.  The  chyle  after  reaching  the  lower 
part  of  the  thoracic  duct  by  the  lacteal s,  instead  of  pur- 
suing its  upward  course  is  turned  backwards  along  the 
lymphatics,  which  proceed  respectively  to  the  urinary 
mucous  membrane  and  the  adjacent  skin. 

The  absorbents  from  the  pelvis,  lower  limbs,  and 
neighbouring  parts  enter  the  thoracic  duct  at  its  lower 
part,  close  to  the  point  where  the  contents  of  the  lacteals 
are  received  ;  should  the  chyle  meet  with  any  obstruction 
in  its  upward  flow,  it  is  into  these  that  it  would  be  diverted, 
supposing  their  valvular  arrangement  should  prove  insuffi- 
cient to  prevent  a  retrograde  current  within  them.  The 
lymphatics  of  the  bladder  and  of  the  parts  adjacent  to  the 
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groin  are  of  great  size,  and  are  comparatively  short,  so 
that  a  regurgitating  current  would  soon  reach  their  ex- 
tremities. A  backward  stream  from  the  receptaculum 
would  pass  first  into  the  absorbents  which  accompany  the 
iliac  arteries  ;  thence  numerous  and  wide  channels  lead  to 
the  bladder,  while  others  enter  the  inguinal  glands  to  pass 
downwards  to  the  thigh  and  upwards  over  the  abdomen. 
The  pelves  of  the  kidneys  and  the  ureter  are  also  in  close 
communication  with  the  thoracic  duct,  and  within  easy 
reach  of  regurgitation.  It  must  be  allowed  that,  notwith- 
standing the  valuable  dissection  which  we  owe  to  Dr. 
Stephen  Mackenzie,  we  are  still  in  doubt  as  to  the  exact 
part  of  the  urinary  mucous  membrane  upon  which  the  chyle 
is  discharged.  The  constant  occurrence  in  chylous  urine, 
as  I  have  already  pointed  out,  of  large  globular  cells  such 
as  belong  to  the  bladder,  would  suggest  that  its  wall  is 
the  place  of  the  leak,  while  the  same  inference  must  be 
drawn  from  a  case  I  have  related  (p.  1144),  in  which  the 
discharge  was  constantly,  though  temporarily,  arrested  by 
astringent  injections  into  this  cavity.  At  the  same  time 
it  must  be  allowed  that  there  is  usually,  though  not  always, 
complete  absence  of  vesical  irritation  (see  case  of  Mrs. 

E  — ,  p.  1155,  as  an  exception  to  this  statement),  while 

if  there  be  pain  with  chyluria  it  is  usually  in  the  lumbar 
region.  We  must,  therefore,  regard  the  place  of  the 
discharge  of  chyle  as  still  uncertain.  It  may  not  always 
be  the  same. 

As  to  the  hindrance  which  the  valves  of  the  lym- 
phatics present  to  the  retrograde  current,  it  is  evident 
that  a  certain  amount  of  dilatation  is  all  that  is  needed  to 
make  them  inefficient. 

It  is  possible  that  there  may  be  more  than  one  cause 
which  leads  to  the  regurgitation.  Any  obstruction  in 
the  thoracic  duct,  whether  by  parasites  or  otherwise,  would 
conceivably  cause  it;  but  we  are  justified  in  putting  aside 
other  causes  of  stoppage  as  at  least  exceedingly  infre- 
quent. Knowing  as  we  now  do  that  an  arrest  in  the 
lymphatic  system  leads  to  regurgitation  and  discharge,  we 
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can  but  infer  from  the  absence  of  sack  results  that  the 
thoracic  duct  has  a  power  of  evading  aneurisms  and 
growths  which  is  not  possessed  by  either  veins  or  arteries. 
The  mere  circulation  of  embryo  filarise  does  not  appear  to 
be  productive  of  chyluria,  or  indeed  of  any  other  promi- 
nent symptom  ;  this  flux  can  be  due  only  to  obstruction 
in  the  thoracic  duct,  or  large  channels  between  it  and  the 
urinary  organs.    The  completion  by  Bancroft  of  the  dis- 
covery of  Lewis,  and  the  location  of  the  parent  worms  in 
the  large  absorbent  vessels,  supplies  the  mechanical  hin- 
drance and  occasions  the  regurgitation   to  which  the 
symptoms  are  due.    The  constant  admixture  of  blood 
with  chylous  urine  is  presumably  to  be  explained  in  this 
view.    Injury  to  the  thoracic  duct  may  easily  be  sup- 
posed to  affect  its  valvular  entrance  into  the  subclavian 
vein,  so  that  not  only  chyle  but  blood  may  regurgitate. 
The  blood  in  such  urine  might  possibly  proceed  from  the 
coats  of  the  bladder ;  but  it  could  scarcely  be  derived  from 
the  secreting  structure  of  the  kidney  without  such  injury 
to  the  gland  as  our  observations,  scanty  though  they  are, 
are  sufficient  to  show  does  not  exist.    If  the  hsematozoa 
were  to  escape  from  the  blood-vessels  into  the  tissue,  so 
as  to  open  connection  between  channels  not  normally 
communicating,  it  is  impossible  but  that  inflammation 
would  accrue,  probably  in  the  form  of  diffuse  suppuration. 

With  regard  to  the  minority  of  cases  of  chyluria 
which  originate  in  Great  Britain,  it  is  to  be  borne  in 
mind  that  the  mosquito  occasionally  visits  our  shores,  and 
it  is  possible  that  the  filaria  may  be  introduced  as  in 
countries  where  this  insect  is  more  abundant.  It  is  also 
possible  that  there  may  exist  other  causes  of  lymphatic 
obstruction  which  have  not  yet  been  identified.  In  a  case 
I  have  related  (p.  1144),  no  filaria)  were  found  in  the  blood 
or  urine,  but  this  does  not  prove  that  the  disorder  was  not 
parasitic,  since  if  only  a  single  worm,  or  worms  only  of 
one  sex  existed,  they  might  have  been  sufficient  for 
obstruction  though  not  for  propagation. 

4  e 
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As  to  the  radical  cure  of  chyluria  by  the  destruction  of 
the  parasite,  we  know  of  no  drugs  which  are  effective  in 
this  respect.    The  thoracic  duct  is  in  more  immediate 
reach  of  absorption  by  the  stomach  than  are  the  systemic 
blood-vessels,  though  scarcely  nearer  than  the  portal ; 
but  it  is  not  consistent  with  our  experience  of  the  Bilharzia 
that  an  auimal  in  the  latter  situation  should  succumb  to 
anything  which  the  tissues  can  endure ;  and  it  is  not  to 
be  expected  that  the  filaria  will  prove  more  vulnerable. 
Without  looking  for  specifics  we  must  be  content  to  seek 
measures  of  relief,  much  encouraged  by  the  consideration 
that  if  we  can  only  maintain  the  patient  against  the 
disease  for  a  time,  it  will  often,  with  apparent  caprice, 
terminate  or  become  suspended. 
Pressure.         Considering  that  the  disease  does  harm  chiefly  by  the 
diversion  and  loss  of  the  nutritive  fluid,  it  is  obvious  that 
it  may  be  of  service  to  prevent  this  even  temporarily. 
I  have  made  use  of  pressure,  directed  as  nearly  as 
might  be  upon  the  lymphatics  between  the  bladder  and 
the  thoracic  duct,  in  the  hope  of  arresting  the  regurgi- 
tating current.    Passing  as  these  vessels  mainly  do  with 
the  internal  iliac  arteries,  and  thence  b}   the  lumbar 
glands,  it  would  seem  that  the  front  of  the  lower  lumbar 
vertebrae  affords  the  only  position  at  which  pressure  from 
without  could  be  effectively  brought  to  bear  upon  them. 
A  reference  to  the  case  related  at  p.  1144  will  show  to 
how  large  an  extent  the  chylous  discharge  can  be  thus 
controlled. 

Dr.  Bence  Jones  was  led  to  the  belief  that  compression 
of  the  kidney  might  be  serviceable,  and  to  this  end  used 
in  one  instance  a  tight  belt  around  the  loins,  but  the 
results  were  insignificant.  The  enlarging  uterus  appears 
to  exert  the  necessary  pressure  more  effectively.  The 
relation  of  the  disorder  to  pregnancy  is  indeed  of  interest 
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in  several  respects.  The  favourite  time  for  its  accession 
or  return  appears  to  be  the  period  of  lactation  ;  during 
pregnancy  we  hear  little  of  it ;  in  an  instance  mentioned 
by  Dr.  Lewis  1  the  disorder  began  in  the  third  month, 
passed  off  five  or  six  weeks  later,  and  returned  after 
delivery.  The  suspension  of  the  complaint  corresponds 
with  the  presence  of  the  uterus  in  the  abdominal  cavity, 
while  the  peculiar  liability  of  the  period  of  lactation  to 
its  attacks  may  be  connected  with  the  abnormal  relax- 
ation of  tissue  which  follows  the  emptying  of  the  uterus 
and  the  continuance  of  lactation. 

I  have  elsewhere  related  with  circumstance  which  Vesical  in 
makes  more  than  a  brief  reference  unnecessary  (case  of  Jec'tl0DS- 

Eugenia  P  ,  p.  1144),  the  effects  of  the  injection  Into 

the  bladder  of  perchloride  of  iron.  The  immediate  result  in 
arrest  of  the  flux  was  beyond  question,  but  the  remedy  in 
strength  enough  to  be  of  service  was  not  indefinitely 
tolerated,  and  at  best  it  aims  only  at  the  point  of  issue, 
not  at  the  source  of  the  discharge. 

Putting  aside  local  measures,  the  indications  are  Constitu- 
two  :  to  constringe,  and  to  compensate.  With  regard  tlonal 
to  the  first,  Bence  Jones  thought  that  the  discharge  was 
controlled  by  gallic  acid,  given  in  the  amount  of  60  grains 
a  day  ;  and  other  observers  have  attributed  good  results 
to  the  astringent  salts  of  iron.  How  far  the  discharge  is 
under  the  control  of  astringents  of  this  sort  may  be 
doubted.  There  can  be  no  doubt  as  to  the  importance  of 
compensation  by  diet  and  nutritious  drugs.  The  consti- 
tutional symptoms  of  the  disease,  so  long  as  it  remain 
uncomplicated  with  tubercle,  are  simply  those  of  inani- 
tion. The  discharge  involves  the  loss  both  of  the  fattv 
and  of  the  nitrogenous  elements  of  food,  so  that  the 
diet  must  be  liberally  adjusted  in  all  respects.  Cod-liver 
oil  and  iron  were  obviously  indicated  by  the  wasting  and 
pallor  of  my  own  patient,  arid  were  given  with  the  best 
results.  Mangrove  bark  has  been  recommended  as  an 
empirical  remedy,  but  we  must  have  more  evidence  than 

1  On  a  Hcematozoon  inhabiting  Human  Blood.    1872.    P.  9. 
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has  yet  been  adduced  before  we  attribute  any  decided 
benefits  to  its  use. 

The  following  cases  may  be  of  interest,  as  present- 
ing the  clinical  aspects  of  the  disorder  as  witnessed  in 
England. 


Case  of 
chyhiria 
English 
origin. 


October 
1875. 


First  ad- 
mission 
June  26, 
1877. 


On  June  22,  1877,  I  happened  to  he  at  Wandsworth,  in 
of  consultation  with  Dr.  John  Marsh,  who  took  me  to  see,  as  one 
in  whom  I  should  be  interested,  a  young  woman  who  was  the 
subject  of  chyluria.  She  was  in  bed,  so  weak  that  she  could 
scarcely  stand,  quite  unable  to  walk  downstairs,  exceedingly 
emaciated,  so  depressed  that  she  cried  whenever  spoken  to,  very 
anaemic,  as  evident  by  the  general  pallor  of  the  skin,  which  was 
dry  and  harsh,  but  preserving,  in  spite  of  all,  some  healthy 
colour  in  the  cheeks.  I  was  shown,  as  having  been  recently 
passed  as  urine,  about  a  quart  of  what  looked  like  rich  milk,  at 
the  bottom  of  which  was  displayed,  on  decantation,  ragged 
shreds  of  sanious  clot. 

Her  name  was  Eugenia  P  ,  she  was  twenty-one  years  old, 

a  dressmaker,  unmarried.  She  had  been  born  at  Dalston,  and 
never  left  England,  nor  indeed  been  far  from  London,  except 
that  once  she  went  to  Manchester,  but  not  until  after  the 
complaint  had  come  on.  There  was  nothing  to  throw  light  upon 
the  origin  of  disease,  which  presented  itself  suddenly  in  October 
1875.  She  was  then  living  in  London  and  in  good  health, 
excepting  that  she  was  suffering  from  a  severe  cold,  chiefly  in 
the  nose  ;  she  had  been  at  needlework  all  day,  and  at  night, 
without  feeling  anything  specially  amiss,  observed  that  the 
water  looked  like  milk.  It  continued  to  present  this  appearance 
at  night,  after  taking  food,  while  that  passed  in  the  morning  had 
a  pink  colour.  She  occasionally  passed  pink  lumps,  especially  in 
the  afternoon.  She  had  no  local  or  special  symptoms,  and  for 
three  months  her  general  health  remained  undisturbed.  She  then 
gradually  lost  her  appetite,  found  a  sense  of  nausea,  became  thin, 
and  so  weak  that  she  was  no  longer  able  to  work.  With  three 
months'  rest  she  improved  in  general  health  so  as  to  be  able  to 
resume  her  employment,  but  in  December  1876  she  again  broke 
down,  with  headache,  sickness,  and  prostration,  and  fell  into  the 
state  in  which  I  saw  her,  without  having  had  any  intermission  of 
the  urinary  discharge  from  the  time  of  its  appearance  until  her 
admission  into  St.  George's  Hospital,  on  June  26,  1877. 
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She  was  brought  to  the  hospital  with  some  difficulty,  by 
reason  of  her  exceeding  weakness,  and  carried  upstairs  to  the 
ward.  She  had  no  pain,  no  frequency  of  micturition,  nor  any 
local  symptoms  beyond  the  urinary  change,  which  will  be 
further  adverted  to.  There  were  no  enlarged  glands,  either  in 
the  inguinal  region  or  elsewhere.  The  catamenial  discharge  had 
been  very  irregular,  and  absent  since  the  preceding  July.  The 
tongue  was  clean,  the  bowels  regular,  the  pulse  80,  weak. 
Though  a  woman  of  ordinary  stature  and  by  no  means  small 
frame,  she  was  found  to  weigh  only  4  stone,  13  pounds,  2 
ounces. 

The  urine  for  the  twenty-four  hours  ending  on  June  28 
measured  1,820  c.c,  and  had  a  specific  gravity  of  1011'3.  It 
had  the  appearance  of  rich  milk,  save  that,  on  pouring  off  the 
top,  a  few  blood  clots  and  some  liquid  blood  were  seen.  The 
microscope  showed  abundant  red  and  some  white  blood  cor- 
puscles. No  oil  globules  were  seen.  The  urine  was  opalescent, 
but  no  distinct  molecular  base  could  be  detected,  even  under 
900  diameters,  so  finely  divided  was  the  fat.  There  were  some 
structureless  shreds,  which  appeared  to  be  fibrine,  crystals  ot 
uric  acid  and  oxalate  of  lime,  and  a  number  of  large,  globular, 
epithelial  cells,  mostly  with  conspicuous  nuclei.  (See  woodcut, 
p.  1113.)  No  casts  of  the  renal  tubes  could  be  detected.  Before 
analysis  the  coagula  were  broken  up,  and  the  whole  uniformly 
mixed  :  the  blood  was  only  enough  to  impart  the  faintest  tinge  of 
pink.  It  was  found  that,  when  the  albumen  was  precipitated  with 
heat  and  acid,  the  whole  of  the  fat  was  retained  in  the  coagulam, 
a  circumstance  which  made  the  accurate  estimation  of  this  sub- 
stance easy. 

The    following    results   were    obtained   for  twenty-four 
hours  : — 

Grammes. 

Total  solids,  after  evaporation        ....  7534 

Fat  (hard  and  yellow  like  bee's-wax,  dissolved  with 

ether  from  the  albuminous  coagulum)      .       .  IG'926 

Albumen  +  fibrine,  the  latter  in  very  small  quan- 
tity  24-388 

Urea      .........  1547 

Phosphoric  acid      .       .    '   -637 

She  was  put  on  liberal  diet,  and  on  July  2  an  attempt  was  Effect  of 
made  to  arrest  the  discharge  by  mechanical  means.  To  this  end,  pres^re^ 
I  asked  my  colleague,  Mr.  Pick,  to  apply  an  abdominal  tourni- 
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quet,  so  that  the  pad  made  pressure  upon  the  front  of  the  lower 
lumbar  vertebra?,  just  above  the  sacral  joint,  in  the  hope  of 
occluding  the  channels  through  which  it  was  inferred  that  the 
chyle  regurgitated  from  the  thoracic  duct  to  one  of  the  urinary 
surfaces.  This  bore  upon  the  abdomen  about  an  inch  below 
the  umbilicus,  and  lessened,  though  it  did  not  stop,  the 
pulsation  in  the  femoral  arteries.  The  instrument,  which  had 
been  put  on  shortly  after  dinner,  was  kept  on  for  six  hours, 
during  which  no  food  was  taken,  but  a  cup  of  tea.  During  the 
experiment  the  chylosity  lessened  and  finally  ceased.  Some 
urine,  passed  just  before  the  belt  was  removed,  was  clear,  of  a 
natural  urinous  yellow  ;  instead  of  coagulating  with  heat  and 
acid  to  one-half,  which  it  had  done  before,  it  displayed  with 
these  tests  ouly  a  slight  cloudiness,  and  presented  no  other 
abnormity,  save  a  small  quantity  of  mucus,  much  oxalate  of 
lime,  and  many  round  cells,  such  as  were  formerly  observed. 
The  urine,  when  evaporated  and  extracted  with  ether,  gave 
only  a  trace  of  fatty  matter.  The  girl  was  greatly  elated  at  the 
restoration  of  the  secretion  to  its  natural  appearance  ;  she  had 
passed  none  such  since  the  beginning  of  her  illness ;  and  she 
gladly  submitted  to  further  attempts  of  the  same  kind. 

Upon  the  removal  of  the  belt  the  urine  gradually  resumed  its 
former  characters,  and  in  sixteen  hours  was  as  before. 

The  experiment  was  repeated  on  July  6,  in  circumstances 
which  clearly  showed  that  want  of  food  had  no  part  in  producing 
the  alteration  of  secretion,  which  was  apparently  due  only  to  the 
pressure.  Water  was  passed  at  noon,  which  was  milky  as  before, 
had  a  specific  gravity  of  1012,  and  with  heat  and  acid  became 
nearly  solid,  with  the  oleo-albuminous  coagulum. 

The  belt  was  now  put  on.  At  L2  30  the  patient  took  a  meat 
dinner,  at  4  tea,  at  7*30  beef-tea  and  bread.  At  1'40  a.m.  the  belt 
was  removed.  During  the  interval  the  chylosity  of  the  urine 
lessened,  and  its  specific  gravity  increased.  At  9T5  the  water 
was  scarcely  chylous  ;  it  was  slightly  turbid  with  lithates,  on  the 
solution  of  which,  with  gentle  heat,  it  presented  almost  the 
colour  of  normal  urine.  It  was  still  albuminous  to  one-fifth,  and 
had  a  specific  gravity  of  1029.  At  1*40  a.m.,  when  the  belt  was 
removed,  the  urine  had  a  normal  yellow  colour,  though  slightly 
turbid,  displayed  a  little  brownish  deposit  of  blood,  and  coagu- 
lated, with  heat  and  acid,  to  one  fourth.  At  G  a.m.  the  urine  solidi- 
fied spontaneously  into  a  jelly-like  mass,  in  which  were  many  blood 
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clots.  The  pressure  was  repeated  on  most  days,  until  July  18, 
always  with  results  such  as  have  been  described,  though  with, 
repetition  they  became  less  maiked.  It  was  now  arranged  that 
the  tourniquet  should  be  worn  for  each  alternate  twenty-four 
hours,  which  plan  was  continued  until  August  11.  The  urine 
during  the  application,  more  especially  towards  the  close  of  the 
time,  was  always  less  milky  than  in  the  intermediate  days,  and 
often  scarcely  milky  at  all.  The  great  diminution  in  the  amount 
of  urine  under  pressure,  which  was  at  first  observed,  ceased  to  be 
apparent,  as  also  did  the  rise  of  specific  gravity  formerly  noticed 
in  the  same  circumstances.  The  fibrinous  portion  did  not  lessen, 
as  did  the  fatty,  for  the  urine  often  gelatinized  when  it  had 
ceased  to  be  milky. 

Under  the  pressure  which  constituted  the  sole  special  treat- 
ment— though,  no  doubt,  a  liberal  diet  contributed  to  the  bene- 
ficial result — she  greatly  improved  in  general  health,  lost  ner 
anasmic  look,  became  cheerful  and  active,  and  increased  her 
weight  from  4  stone,  13  pounds,  2  ounces,  to  7  stone,  9  pounds, 
6  ounces.  The  chief  inconveniences  caused  by  the  pressure  were 
pain  in  the  legs  and  slight  oedema  in  the  ankles. 

The  urine  was  examined  again  on  July  25,  when  the  tour- 
niquet had  been  discontinued.  It  looked  like  the  richest  Alder- 
ney  milk,  and  now  presented,  under  the  microscope,  an  abundant 
molecular  base.  The  quantity  for  twenty-four  hours  was 
1,817  c.c,  specific  gravity  1014. 

The  fat  was  estimated  in  two  ways :  50  c.c.  of  urine  were 
evaporated  down  and  extracted  with  ether;  this  gave  *473 
grammes  of  pale,  oily,  apparently  pure,  fat,  not  soluble  in  alcohol, 
"099  soluble  in  alcohol,  inseparable  from  traces  of  extract,  the 
total  thus  being  '572,  In  the  second  process,  which  appeared  to 
yield  the  fat  more  absolutely  free  from  admixture,  it  was  sepa- 
rated by  ether  from  the  albuminous  coagulum  ;  this  for  the  same 
quantity  of  urine  gave  "537  of  fat,  soft,  oily,  and  homogeneous. 

Giving  the  fat  as  the  mean  of  the  two  processes,  the  amounts 
for  twenty-four  hours  are  :  — 

Fat  20-165 

Albumen      .       .       .       .  .       .  24-315 

Urea     .  21'8 

The  course  of  the  complaint  was  now  varied  by  the  inter-  August  3 

currence  of  a  febrile  attack  of  a  kind  which  was  several  times  Iutei'clir; 

rent  tol 

repeated  during  her  stay  in  the  hospital.   This  resembled  typhoid,  attack. 
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which  it  was  at  first  supposed  to  be,  but  it  was  shorter  than  the 
usual  course  of  this  disease,  and  was  not  attended  with  the  special 
symptoms — spots  and  diarrhoea — which  commonly  attend  it. 
The  temperature  gradually  rose  from  normal,  attained  its  highest 
point  105*5  on  the  seventh  day,  then  gradually  declined,  and  on 
the  fifteenth  was  again  normal.  The  urine  during  the  attack 
entirely  lost  its  milkiness,  but  remained  fibrinous  and  sangui- 
neous, often  coagulating  into  a  trembling  pink  translucent  mass. 

The  fever  left  the  patient  much  as  it  found  her  ;  the  urine 
with  her  recovery  resumed  its  former  character,  She  now  took 
in  succession  by  the  mouth,  without  any  effect  upon  the  chylosity 
of  the  urine,  a  series  of  drugs  of  the  styptic  class,  including  ergot, 
and  gallic  and  tannic  acids.  The  gallic  acid  was  abundantly 
found  in  the  urine,  which  was  not  otherwise  altered. 

On  October  26,  while  under  iron,  the  urine,  which  at  that 
time  was  of  a  pale  buff  colour,  evidently  less  chylous  than  for- 
merly, was  again  examined.  The  specific  gravity  was  1014"4. 
The  following  results  were  obtained  for  twenty-four  hours: — 

Quantity   1,970  c.c. 

Urea   29*5  grammes 

Phosphoric  acid      .....      '443  ,, 

Albumen  ■      .       .     9'47  „ 

Fat  1-77  „ 

Vesical  in-        ®n  December  13,  in  the  belief  that  the  bladder  was  the  place 
jection        of  the  discharge,  I  determined  to  try  the  effect  of  astringent 
injections  into  this  cavity,  using  a  solution  of  the  tincture  of  the 
perohloride  of  iron  in  water  two  drachms,  gradually  increased  to 
four  drachms,  to  twelve  ounces,  the  mixture  being  injected  into 
the  empty  bladder  and  retained  for  eight  to  twelve  minutes  with 
little  or  no  inconvenience.    This  operation  was  repeated  on  most 
days  until  January  27.    The  results,  especially  at  first,  were 
striking  ;  with  repetition  they  became  less  marked,  though  they 
never  ceased  to  be  evident.    The  urine  passed  before  the  first 
injection  was  highly  chylous,  contained  much  blood,  and  albumen 
Abdominal  to  one-half.    The  urine  passed  an  hour  after  the  injection  was 
pressure      nearly  normal  in  colour  and  transparency,  and  albuminous  only 
Subse-        to  one-twelfth.    On  the  discontinuance  of  the  injection  the  tour- 
quent         niquet  was  again  employed,  but  its  pressure  gave  pain  and  was 
herpes.       followed  by  an  outbreak  of  herpes  before  and  behind  the  left 
thigh,  about  the  knee,  and  in  the  popliteal  space.    The  pressure 
was  therefore  discontinued ;  it  had  not  been  productive  of  the 
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good  effect  which  had  been  formerly  observed  ;  the  urine,  indeed, 
became  more  bloody  under  its  influence.  The  injection  was  Feb.  19. 
again  resorted  to,  but  soon  discontinued,  as  the  patient  was  sud-  resumed1 
denly  attacked  with  rigors,  restlessness,  headache,  and  pain  in 
the  right  lumbar  region  and  small  of  the  back,  followed  on  the 
next  day  by  pain  in  the  right  thigh,  and  slight  oedema  of  the 
same  leg. 

The  temperature  remained  at  fever  height  for  eight  days,  its 
maximum  being  105'5.    She  was  frequently  sick,  and  under  the 
attack  exchanged  a  rosy  look  which  she  had  previously  had  for 
one  of  extreme  pallor.    The  urine  now  became  more  bloody  and 
less  chylous,  then  ceased  to  be  bloody,  and  in  three  days  was 
natural.    By  this  time  the  pain  in  the  back  and  in  the  leg,  to- 
gether with  the  oedema,  had  gone,  though  the  patient  still  com- 
plained of  headache  and  pain  in  the  neck,  which  soon  gave  place 
to  stiffness,  which  in  its  turn  disappeared  to  leave  her  quit  of 
the  intercurrent  attack  and  at  least  for  a  time  of  the  chyluria,  March  2, 
The  urine  after  some  days  became  again  albumiuous,  though  only  18?8. 
to  a  slight  extent,  and  once  or  twice  slightly  chylous,  but  the  latter 
condition  did  not  recur  after  March  4 until  the  following  June  ;  the 
albumen  by  the  15th  was  reduced  to  a  trace,  and  after  the  22nd 
none  was  to  be  found.  The  urine,  after  the  apparent  restoration  of 
its  normal  state,  still  presented  under  the  microscope  a  large 
number  of  epithelial  cells  of  large  size  and  various  shapes,  some  of 
which  were  like  those  represented  in  the  woodcut  (p.  H13). 
The  urine  was  drawn  off  with  the  catheter  so  as  to  preclude  the 
possibility  of  vaginal  admixture.    It  is  to  be  stated  that  at  this  April  2. 
period  two  hyaline  casts  of  the  kidney  tubes  were  once  found,  an 
experience  which  was  never  repeated,  notwithstanding  the  fre- 
quent examinations  which  were  made,  and  which  was  probably 
to  be  attributed  to  some  accidental  cai.se.    The  patient  was  now 
well,  perfectly  free  from  all  special  symptoms,  stout  and  full- 
coloured,  and  of  the  weight  of  9  stone,  6  pounds,  8  ounces.    In  April  10. 
this  state  she  left  the  hospital,  but  in  the  following  month,  while 
she  was  under  the  influence  of  a  severe  cold,  the  urine  again  Second  ad- 
became  milky,  and  on  the  19th  she  returned.  mission, 
J  '  June  19, 

Her  general  health  had  not  much  suffered  ;  the  menses  had  1878. 

been  regular,  and  but  for  the  appearance  of  the  urine  she  would 
not  have  supposed  herself  ill.  This  was  milky,  blood  tinged,  and 
highly  albuminous,  but  not  constantly  so,  for  on  several  isolated 
days,  and  once  for  three  days  continuously,  it  presented  the 
characters  of  health. 
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Injection 
resumed. 


Third  ad- 
mission, 
Feb.  12, 
1879. 


Again  in- 
jected. 


On  July  16,  the  urine  being  then  continuously  milky,  the 
injections  of  iron  were  recommenced  in  the  strergth  of  four 
drachms  of  the  tincture  of  the  perchloride.  gradually  increased  to 
eight,  to  twelve  ounces  of  water.  The  strongest  was  generally 
retained  for  about  an  hour  ;  the  weaker  for  longer.  The  opera- 
tion was  repeated  daily,  except  during  the  catamenia,  until 
August  9,  when  she  complained  of  much  pain  in  the  back  and 
had  to  stay  in  bed.  The  morbid  admixture  had  lessened,  often 
obviously  with  each  injection,  so  that  when  upon  the  occurrence 
of  the  pain  the  treatment  was  discontinued,  the  urine  was  natural 
in  all  respects  save  that  it  contained  a  trace  of  albumen.  The 
pain  in  the  back  had  been  accompanied  with  some  elevation  of 
temperature  (101°),  but  by  the  27th  she  was  convalescent  and 
without  any  recurrence  of  the  chyluria.  She  lefl  apparently 
well  on  September  4. 

The  urine  remained  natural,  according  to  her  statement,  for 
about  a  fortnight  after  her  leaving,  and  then  after  a  long  walk 
became  chylous  again.  She  was  treated  as  an  out-patient,  chiefly 
with  iron  and  tannic  acid  by  the  mouth,  latterly  injections  being 
given  also  at  long  and  irregular  intervals.  She  did  not  materi- 
ally improve,  and  again  in  the  following  February  she  was 
received  into  the  hospital.  The  urine  was  highly  chylous  and 
bloody  and  herself  ancemic,  black  under  the  eyes,  and  suffer- 
ing from  headache  and  depression.  The  injections  were  re- 
sumed on  the  26th  and  continued  daily,  except  at  the  menstrual 
periods,  until  April  8.  Five  drachms  of  the  tincture  of 
the  perchloride  with  ten  ounces  of  water  were  generally 
retained  for  three-quarters  of  an  hour,  sometimes  for  twice 
that  time.  "Without  daily  detail  it  will  suffice  to  say  that  the 
urine,  which  before  the  injections  were  begun  looked  like  tea 
with  a  good  deal  of  milk  in  it,  contained  much  blood,  and  coagu- 
lated witli  heat  and  acid  to  three-fourths,  gradually  resumed 
under  their  influence  its  natural  condition. 

A  change  for  the  better  was  immediate  after  each  of  the 
earlier  injections.  Later  the  improvement  wTas  continued  more 
or  less  in  the  intervals,  until  on  April  4  the  secretion  both  before 
and  after  the  injection  was  perfectly  natural,  clear,  yellow  and 
free  from  albumen.  These  characters  were  retained  and  the 
treatment  discontinued  on  the  8th. 

I  am  indebted  to  Mr.  Bartolacci  for  the  following  analyses, 
which  will  show  the  variations  in  composition  which  the  urine 
underwent  during:  this  course  of  treatment. 
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Some  urine  which  was  passed  on  March  29,  before  injection 
on  that  day,  gave  the  following  results:  for  100  c.c,  albumen 
"0895  grammes  ;  fat  *0193  grammes.  The  observations  are 
sufficiently  distinct  as  showing  the  diminution  of  albumen  and 
fat  under  the  continuance  of  the  process. 

She  had  increased  nearly  a  stone  in  weight ;  weighing  when 
she  went  out  10  stone,  9  pounds,  2  ounces,  and  possessing  the 
full  colour  and  rounded  form  of  perfect  health. 

About  the  3rd  or  4th  of  the  following  June,  while  at  her 
own  home  working  as  a  dressmaker,  the  urine  again,  without  any 
recognisable  cause,  became  chylous.  Her  health  did  not  at  first 
suffer,  and  she  did  not  return  to  the  hospital  until  the  following 
October.  On  the  16th  the  injection  was  resumed,  but  soon  sus- 
pended during  menstruation,  and  on  the  31st  finally  discontinued 
in  consequence  of  the  appearance  of  a  vascular  excrescence  about 
the  orifice  of  the  urethra,  which  made  the  introduction  of  the 
catheter  painful,  and  was  associated  with  intolerance  of  the  solu- 
tion in  the  bladder.  She  had  liberal  diet,  iron,  quinine  and  cod- 
liver  oil,  and  on  this  treatment  improved  much  in  general  health 
and  left  the  hospital  on  December  15,  with  the  urine  still  chylous 
as  it  had  been  during  the  whole  of  her  stay  on  this  occasion.  At 
the  early  part  of  the  period  she  had  suffered  much  from  headache, 
and  had  had  a  passing  attack  of  congestion  of  the  lungs,  with 
general  crepitation  and  much  viscid  expectoration. 

Out  of  the  hospital  the  patient  was  still  kept  under  cod-liver 
oil,  iron  and  quinine,  and  for  about  seven  months  continued  in 
good  general  health,  though  the  urine  never  failed  to  be  chylous. 
After  this  time,  however,  she  suffered  much  from  headache, 
chiefly  occipital,  nausea,  and  loss  of  flesh  and  strength,  and  was 
again  admitted.  Another  attempt  was  made  to  administer  the 
injections  which  had  before  proved  so  useful  ;  these  were  at  once 
beneficial  in  reducing  the  chylous  matter  in  the  urine,  but  after 
nine  daily  administrations  they  had  to  be  discontinued  in  conse- 
quence of  the  severe  pain  to  which  they  gave  rise.  On  December  12 
she  was  discharged  with  the  chyluria  unaltered,  though  she  had 
much  improved  constitutionally  under  good  living  and  tonics. 

The  urine  remained  chylous  after  her  dismissal,  and  in  the 
following  June  she  presented  herself  in  a  state  of  extreme  anaemia, 
and  so  much  exhausted  that  she  was  retained  in  the  hospital 
though  she  had  come  with  no  intention  of  remaining,  as  it  was 
feared  that  were  she  to  leave  to  return  next  day,  as  she  proposed, 
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she  might  faint  by  the  way.  Upon  admission  she  passed  a  large 
quantity  of  highly  chylous  urine  which  had  a  reddish-grey  colour, 
contained  pale  red  clots,  and  had  the  odour  of  milk.  It  was 
alkaline,  had  a  specific  gravity  of  1010,  and  coagulated  with 
heat  and  acid  to  one-half.  On  subsequent  occasions  it  frequently 
coagulated  in  the  chamber  vessel  into  a  gelatinous  mass.  The 
patient  was  kept  at  rest,  liberally  fed  with  strong  beef-tea,  milk 
and  brandy,  treated  with  cod-liver  oil  and  the  ammonio- citrate 
of  iron,  fifteen  grains  three  times  a  day.  She  at  first  suffered 
much  from  headache,  but  soon  ceased  to  do  so,  and  rapidly  im- 
proved in  colour,  flesh,  and  strength.  The  character  of  the  urine 
remained  much  the  same,  though  the  proportions  of  blood  and 
chylous  matter  varied  from  time  to  time.  On  one  occasion  re-  Aug.  18. 
course  was  had  to  the  injection,  but  it  was  expelled  in  two  or  Continu-S 
three  minutes  and  left  so  much  vesical  pain  that  no  further  anceofthe 
attempt  was  made  in  this  direction.  Urine  passed  immediai-sly  inJectlon- 
before  the  injection  was  highly  chylous,  like  milk,  opaque,  con- 
tained much  blood,  and  coagulated  with  heat  and  acid  to  two- 
fifths.  Urine  passed  an  hour  after  the  injection  was  transparent 
and  nearly  natural ;  to  the  eye  it  would  have  passed  as  such  save 
that  the  colour  had  a  shade  of  pink  in  it.  It  coagulated  with 
heat  and  acid  to  a  quarter.  Next  day  it  was  chylous  as  before. 
After  about  two  months'  stay  she  went  out  able  to  resume  her 
occupation,  though  with  the  chyluria  persisting. 

She  continued  to  take  some  form  of  iron  out  of  the  hospital,  January 
but  had  ceased  to  do  so  when  without  any  ostensible  cause  the  1i882- 
urine  became  normal  in  appearance.    The  girl  often  came  to  the  oussuspen- 
hospital  to  show  herself ;  she  appeared  to  be  in  perfect  health  ;  sion  of  the 
the  urine  examined  from  time  to  time  was  perfectly  natural,  or  cll^lu"a- 
displayed  only  a  faint  albuminous  line  with  acid  in  the  cold. 
In  the  following  summer  she  married.    I  frequently  saw  her  after- 
wards in  perfect  health,  but  in  August  1883  I  received  another  August  17, 
visit  from  her,  and  the  intelligence  that  six  weeks  previously  the  1883- 
urine  had  again  become  pink  though  not  milky.    She  was  ap- 
parently perfectly  well  in  general  health,  and  weighed  9  stone, 
13  pounds.    Some  urine  passed  on  that  day  was  faintly  pink ;  it 
became  almost  gelatinous  and  gave  a  coagulum  with  heat  and 
acid  amounting  to  one-half. 

The  foregoing  narrative  needs  little  comment.    Filarise  were  Comments, 
perseveringly  sought  but  never  found,  either  in  the  blood  or  the 
urine.    Blood  was  repeatedly  taken  from  the  finger  both  by  night 
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and  day,  and  the  nrine  was  frequently  examined  with  especial 
reference  to  the  clots. 

The  urine  varied  much  as  to  the  form  and  amount  of  the  fat ; 
sometimes  though  abundant  it  was  so  finely  divided  as  not  to  be 
appreciable  with  the  microscope,  excepting  as  indefinite  opales- 
cence. At  other  times  it  presented  a  distinct  molecular  form, 
and  once  or  twice  oil  globules  were  seen.  A  point  of  interest 
with  regard  to  the  secretion  was  the  never-failing  occurrence  of 
the  large  globular  epithelial  cells  which  have  been  repre- 
sented. That  these  belonged  to  the  urinary  passages  and  not 
to  the  chyle  was  sufficiently  shown  by  their  persistence  when  the 
discharge  was  absent.  They  were  not  vaginal,  for  they  were 
found  in  the  urine  obtained  with  the  catheter.  If  vesical,  as 
they  appear  to  be  (see  '  Outlines  of  Urinary  Epithelium,'  p.  665), 
they  give  an  important  hint  as  to  the  place  of  the  discharge. 
The  effect  of  vesical  injection  was  no  less  suggestive.  That  the 
chyluria  was  immediately,  though  perhaps  only  temporarily, 
modified  by  perchloride  of  iron  thus  introduced  admitted  of  no 
doubt.  It  could  scarcely  be  that  the  injection  entered  the  ureter  ; 
the  result  can  be  assigned  only  to  its  action  upon  the  mucous 
membrane  of  the  bladder. 

On  one  or  two  occasions  the  suspension  of  the  discharge 
under  this  process  was  followed  by  pain  in  the  loins,  possibly 
from  some  ascending  irritation,  but  this  was  not  constant  and 
perhaps  may  be  regarded  as  accidental  or  collateral. 

The  effect  of  pressure  is  conclusive  as  to  the  mechanical  origin 
of  the  discharge,  but  not  so  as  to  the  position  of  the  leak,  No 
radical  or  permanent  effect  could  be  very  confidently  expected 
from  the  local  measures  which  were  adopted,  however  beneficial 
they  were  in  suspending  the  waste.  The  good  results  of  measures 
of  compensation,  liberal  diet,  cod-liver  oil  and  iron,  were  apparent. 
Mere  astringents,  gallic  acid,  and  ergot  were  of  no  avail.  As 
in  other  cases  of  the  disease  it  had  a  variation  independently 
of  medicine,  going  and  returning  in  a  way  that  appeared 
capricious.  It  was  noticeable  that,  at  the  outset  of  the  disease 
and  some  of  its  recurrences,  the  patient  had  apparently  caught 
cold.  Exercise  also  made  it  worse.  The  temperature  was 
generally  such  as  would  pass  for  natural,  ranging  between 
97'5  and  99*5.  There  were  occasional  febrile  exacerbations,  in 
which  it  was  for  a  time  much  higher.  With  that  in  August 
1877  the  temperature  rose  to  105*5,  and  in  that  in  the  following 
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February  to  the  same  maximum.  There  were  in  the  course  of* 
the  disease  a  few  lesser  febrile  attacks  lasting  sometimes  one  day, 
sometimes  two  or  three  days,  but  for  long  periods  the  tempera- 
ture kept  within  the  range  which  has  been  stated.1 


Mrs.  E  was  born  in  India  of  English  parents,  and  lived  Chyluria 

in  Calcutta  until  twelve  years  old.    She  then  came  to  England,  jn 
returned  to  India  at  the  age  of  seventeen,  married  at  nineteen,  England 
and  lived  in  Calcutta  until  she  was  twenty-nine.    She  was  then  J^J^S 
sent  to  England  in  consequence  of  weakness  after  child-bearing,  patienthad 
and  returned  to  India  no  more.    In  the  year  1867,  when  she  had  leit  India, 
been  five  years  in  England,  at  Southsea,  she  observed  for  the 
first  time  that  the  urine  was  white  like  milk,  but  it  so  remained 
only  for  a  few  days.    This  occurred  two  or  three  days  after  she 
had  received  news  of  the  death  of  her  husband,  and  she  thought 
it  was  brought  on  by  the  shock.    She  was  the  mother  of  four 
children,  the  last  born  at  Southsea  in  1861. 

After  several  transient  recurrences,  in  which  nothing  was 
noticed  save  the  altered  appearance  of  the  urine  and  that  it  was 
passed  frequently,  the  complaint,  in  December  1876,  recom- 
menced in  a  more  lasting  form.  She  was  then  at  Bedford,  under 
the  care  of  Dr.  Goldsmith,  by  whom,  on  April  15,  1878,  she  was  April  15 
sent  to  me.  18?8- 

She  was  then  pale  as  she  habitually  was.  She  had  become 
weaker  than  formerly,  though  still  able  to  walk  four  miles.  She 
had  a  slight  cough  which  she  had  had  all  the  winter,  with  slight 
mucous  expectoration.  The  apices  were  natural.  She  had  never 
spat  blood.  There  was  no  oedema.  The  bowels  were  much  con- 
fined, the  appetite  not  good,  the  tongue  coated,  the  pulse  quick, 
116.  The  catamenia  were  regular,  but  were  always  preceded  by 
an  attack  of  sick  headache,  pain  over  the  left  eyebrow,  watering 
of  the  eye,  and  vomiting.  This  constituted  her  chief  complaint. 
Apart  from  the  state  of  the  urine  she  had  no  symptoms  especially 
referable  to  her  disorder,  excepting  frequency  of  micturition, 
which  took  place  about  every  hour  during  the  day  and  once  in 

1  This  case  was  briefly  related  to  the  Pathological  Society  on  November  4, 
1877  (see  Trans.,  vol.  xxix.),  in  support  of  the  hypothesis  of  the  mechanical, 
regurgitation  of  chyle.  I  then  ventured  to  attribute  the  disease  to  obstruction 
of  the  thoracic  duct,  either  by  the  minute  filarise  or  by  an,  as  yet,  undiscovered 
parent  worm.  The  parent  had  already  been  found  by  Dr.  Bancroft,  though  I 
was  not  then  aware  of  the  fact. 
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the  night.  There  was  no  pain  or  tenderness  in  the  bladder  or 
loins.  Blood  from  the  finger  was  repeatedly  examined  for  filaria?, 
but  none  found.  I  had  no  opportunity  of  obtaining  any  at 
night. 

The  urine  was  described  as  almost  always  milky,  though 
occasionally  for  a  single  micturition  it  was  clear.  It  usually  pre- 
sented a  creamy  surface  after  standing,  and  frequently  had  a 
pink  tinge.  No  difference  was  observed  in  connection  with  food 
or  between  that  passed  by  day  and  by  night.  Some  which  I  re- 
ceived looked  like  the  richest  milk,  and  had  a  faint  milky  smell. 
Upon  pouring  off'  the  white  superstratum  many  gelatinous  shreds 
were  seen  in  the  lower  part  which  were  streaked  with  blood. 
The  fluid  was  faintly  acid  and  had  a  specific  gravity  of  1018. 
The  following  estimations  were  made  for  100  c.c.  : — 


Urea   It 

Phosphoric  acid      .       .       .       .        .       .  -325 

Albumen        .  .....  1*771 

Fat   1-632 


The  fat,  when  cold,  was  like  bee's-wax ;  it  readily  fused  into  an 
L    uniform  bright  yellow  oil. 

As  to  the  microscopic  appearances,  putting  together  observa- 
tions made  on  several  different  occasions,  the  creamy  top  of  the 
fluid  sometimes  showed  large  and  distinct  oil  globules.  The 
milky  liquid  sometimes  was  merely  nebulous,  displaying  no 
molecules  with  900  diameters  ;  at  other  times  it  showed  an 
abundant  granulation,  or  fine  stippling,  which  was  sometimes 
uniformly  spread,  sometimes  irregularly  aggregated.  The  wood- 
cuts at  page  1110  represent  these  appearances  as  observed  on 
May  23.  Ether  at  once  destroyed  the  milkiness  and  the  granu- 
lation ;  upon  the  removal  of  which  reagent  by  evaporation  the 
delicate  stippling  was  replaced  by  ordinary,  though  minute,  oil 
globules.  The  urine  seldom  failed  to  display  a  number  of  the 
large,  rounded,  epithelial  cells,  some  of  which  are  represented  on 
page  1114,  which  appear  to  be  constant  with  chyluria.  Besides 
these  were  flat  scales,  apparently  from  the  vagina,  blood  cor- 
puscles, and  occasionally  bacteria.  No  casts  were  ever  seen,  nor 
any  filariae. 

April  15.  I  advised  her  to  live  well,  to  take  a  quarter  of  a  pint  of 

cream  daily — she  could  not  stomach  cod-liver  oil — and  ten  grains 

May  23.  of  the  ammonio-citrate  of  iron  three  times  a  day.  In  six  weeks 
she  had  gained  weight,  improved  in  colour,  had  had  less  head- 
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ache,  and  during  three  days  had  passed  urine  apparently  natural. 
This,  however,  remained  for  the  most  part  as  chylous  as  ever, 
and  so  continued  under  gallic  acid,  and  later  under  tannic  acid 
and  perchloride  of  iron  in  alternate  doses.  No  lasting  improve- 
ment was  gained,  the  astringents  by  the  mouth  were  discon- 
tinued, and  the  injection  into  the  bladder  of  the  perchloride 
proposed.  But  before  this  was  executed  I  received  a  letter  to  say  Dec. 
that  the  discharge  had  spontaneously  ceased,  and  had  remained 
absent  for  five  weeks. 
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CHAPTEE  XX. 

INTERMITTENT  HEMATURIA  OR  HffiMO- 
GLOBINTJRIA. 

Designa-  The  disorder  originally  described  as  intermittent  haama- 
fclons'        tnria  has  of  late  become  possessed  of  additional  titles. 

Sir  William  Gull  proposed  to  substitute  the  term  hcema- 
tinuria  for  that  previously  in  use  in  assertion  that  hematin 
rather  than  blood  in  its  entirety  was  introduced  into  the 
urine.  It  has  since  been  shown,  however,  that  the  charac- 
teristic discharge  is  haemoglobin  rather  than  hematin,  and 
the  name  correspondingly  changed  to  hemoglobinuria, 
the  term  now  in  most  frequent  use.  It  is  clear,  however, 
that  most  if  not  all  the  constituents  of  blood,  whether  in 
shape  or  in  substance,  are  discharged  by  the  kidneys  in 
this  disease.  Fibrin  and  albumen  are  certainly  present : 
the  former  both  in  casts  and  otherwise ;  and  albumen  is 
to  be  detected  independently  of  the  corpuscular  products 
and  after  they  have  ceased  to  appear.  Perhaps,  therefore, 
we  may  remain  content  with  the  oldest  substantive  by 
which  the  haemorrhage  has  been  designated.  Dr.  Pavy 
has  sought  to  replace  the  adjective  Intermittent  by 
Paroxysmal  as  better  suited  to  describe  the  irregular 
recurrence  of  the  attacks,  and  more  recently  terms  have 
been  introduced,  as  Winter  Hematuria,  Hemoglobinuria  a 
Frigore,  or  Prom  Cold,  in  assertion  of  the  general  exciting 
cause  of  the  attacks.  But  in  both  respects  I  prefer  the 
original  distinction.  Intermission  does  not  necessarily 
imply  periodicity ;  a  disorder  may  intermit  irregularly  and 
in  obedience  to  external  circumstances ;  ague  itself  may 
return  capriciously,  not  according  to  date  but  according 
to  weather ;  and  using  the  term  intermittent  thus  widely, 
it  would  seem  to  be  especially  suited  to  the  disorder  in 
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question,  since  it  is  to  be  distinctly  reckoned  among  the 
results  of  the  marsh  poison.  The  terms  which  refer  to 
cold  as  the  cause  of  the  fits  are  descriptive  of  one  cha- 
racter of  the  disease,  but  the  older  qualification  has  also 
a  special  appropriateness  which  cannot  with  advantage  be 
lost  sight  of. 

The  disorder  is  one  of  remarkably  definite  characters.  General 
The  patient,  one  frequently  who  has  had  ague  or  been  chaiacters* 
exposed  to  malaria,  is  attacked  sometimes  periodically, 
but  more  often  after  chance  exposure  to  cold,  with  rigors 
like  those  of  ague,  speedily  followed  by  the  passing  of 
urine,  which  to  rough  observation  would  seem  to  contain 
blood,  but  in  which  the  corpuscles  are  replaced  by  a  pul- 
verulent  sediment  either  loosely  scattered  or  more  or  less 
shaped  by  the  kidney-tubes.  With  warmth  the  shivering 
ceases ;  the  urine  slowly  resumes  its  natural  character, 
and  the  patient  remains  free  both  from  the  shivering  and 
the  hsematuria  until,  as  happens  in  the  majority  of  cases, 
an  accidental  chill,  or  as  is  the  manner  w^ith  some,  the 
recurrence  of  the  period,  brings  a  repetition  of  the  pro- 
cess. Occasionally  with  the  attacks  the  skin  assumes  a 
yellow  tint  like  that  of  slight  jaundice.  With  this  as  the 
outline  of  a  typical  case,  I  will  proceed  to  fill  in  from  my 
own  observation  and  that  of  others  such  details  as  have 
as  yet  been  brought  within  our  view. 

Prout  as  early  as  the  year  1825  1  alludes  to  an  instance  Early  re- 
of  obstinate  hematuria  in  which  the  bleeding  was  con-  [^econdi- 
stantly  preceded  by  a  shivering  fit.    In  the  later  editions  tion. 
of  his  work 2  he  enlarges  upon  malaria  as  a  cause  of  this 
form  of  haemorrhage,  dwells  upon  6  the  multiform  degrees 
and  shapes  assumed  by  this  fearful  scourge,'  as  making  it 
difficult  justly  to  estimate  its  effect,  and  discusses  the 
treatment  of  4  hematuria  decidedly  connected  with  affec- 
tions of  malarious  origin,'  recommending  the  mineral 
acids,  quinine,  and  perchloride  of  iron. 

1  An  Inquiry  into  the  Nature  and  Treatment  of  Diabetes,  Calculus,  etc.,  2nd 
edit.,  p.  299. 

2  On  Stomach  and  Urinary  Diseases,  3rd  edit.  1840,  pp.  432  and  437. 
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In  the  meanwhile  the  subject  had  attracted  the  notice 
of  others.  Dr.  Elliotson 1  described  a  case  of  irregular 
ague  which  had  been  contracted  in  the  Walcheren  expedi- 
tion, in  which  he  mentions  as  a  peculiarity  unexampled  in 
his  experience  that  with  every  cold  fit  the  urine  became 
bloody.  There  were  also  symptoms  which  were  held  to 
indicate  hypertrophy  of  the  heart,  but  the  bloody  urine, 
says  Dr.  Elliotson,  was  intermitting  like  the  rigors,  and 
was  thought  to  belong  to  the  ague,  not  to  the  cardiac  dis- 
turbance.   The  patient  recovered  under  quinine. 

In  the  year  1837,  Gergeres2  reported  a  similar  case 
as  one  of  quotidian  hematuria.  A  naval  captain  had 
fits,  apparently  of  severe  ague,  in  which  he  passed  blood 
instead  of  urine.  These  attacks  recurred  at  the  same 
hour  for  three  successive  days,  and  they  were  cured  by 
large  doses  of  quinine.  More  recently  the  conjunction  of 
aguish  symptoms  with  hematuria  was  referred  to  by  Sir 
Thomas  Watson,3  with  the  mention  of  a  case  within  his 
own  experience  in  which  this  discharge  was  always 
marked  by  a  smart  rigor. 

Details  have  since  been  added  to  these  broad  observa- 
tions, of  which  the  most  important  is  the  distinction 
between  the  intermittent  and  common  hematuria  in  the 
absence  of  blood-corpuscles  in  the  discharge  belonging  to 
the  former ;  and  attention  has  lately  been  drawn  by  Dr. 
Wickham  Legg  4  to  a  paper  by  Dressier,5  published  in  the 
year  1854,  which  had  hitherto  escaped  notice,  in  which 
this  and  other  particulars  of  the  disorder  were  pointed 
out  and  the  names  Intermittent  Albuminuria  and  Chro- 
maturia  employed. 

More  recently  fresh  attention  was  drawn  to  the  sub- 
ject by  two  papers  which  were  read  on  the  same  evening 

1  Lancet,  1832,  vol.  i.  p.  500. 

2  Gazette  Medicate  de  Paris,  1838,  p.  151.  Quoted  from  Journal  de  Societe 
Eoyale  de  Medecine  de  Bordeaux. 

3  Lectures  on  the  Principles  and  Practice  of  Physic,  4th  edit.,  vol.  ii.  p.  725. 

4  See  Paper  on  Paroxysmal  Hematuria,  by  Dr.  "Wickham  Legg,  Bartho- 
lomew Hospital  Reports  for  1874. 

5  Dressier,  Arch.f.  Path.  Anat.,  1854. 
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at  the  Medico-Chirurgical  Society  (May  9,  1865).    The  More  rc^ 
first  read  and  first  contributed  was  by  Dr.  George  Harley,  g^ptk>ns 
the  second  by  myself.    These  recorded,  with  microscopic  and 
details  not  hitherto  attainable,  cases  which  had  been  ob-  jnforma_ 
served  independently.    The  attention  thus  drawn  to  the  tion- 
curious  particulars  of  the  disease  was  followed  by  the 
publication  of  many  instances  which  at  this  date  it  is  not 
necessary  to  enumerate,  but  of  which  a  list  up  to  the  year 
1874  may  be  found  in  Dr.  Wickham  Legg's  paper  to 
which   I  have  referred.     My  own  experience,  besides 
fragmentary  observations,  is  represented  by  21  cases,  of 
which  I  have  tolerably  complete  notes,  and  in  which  the 
nature  of  the  complaint  was  beyond  doubt,  though  in  two 
of  them  I  did  not  see  the  urine  under  the  paroxysm.  I 
shall  appeal  to  these  as  presenting  facts  for  which  I 
can  vouch,  and  experience  which  is  for  the  most  part 
unrecorded. 

First  as  regards  sex  and  age  :  of  my  21  cases  15  re-  subjects 
lated  to  males,  6  to  females.    In  age  the  subjects  when  an?  ante_ 

•  r  »  cedents 

brought  under  notice  varied  from  3  to  48  years.  4  were 
between  3  and  5  years  of  age ;  one  9  ;  one  16 ;  one  19. 
Afterwards  the  disorder  was  distributed  between  the  ages 
of  25  and  48  without  great  inequality.  The  earliest  age  at 
which  the  disease  has  been  observed,  according  to  Dr. 
Legg's  enquiry,  is  2  years ;  the  latest  at  which  it  has  been 
known  to  commence,  52. 

Next  as  to  the  antecedents  of  the  disease  and  of  Malaria, 
its  attacks.  As  preceding  the  liability,  the  influence  of 
malaria  is  to  be  traced  more  often  than  any  other,  though 
by  no  means  always ;  while  cold  with  much  constancy  is 
the  excitant  of  the  attacks.  As  to  malaria,  careful  en- 
quiry among  the  21  cases  I  have  referred  to  gives  the 
following  results.  In  3  there  had  been  tertian  ague.  In 
2  there  had  been,  fever,  which  was  described  as  of  malarial 
origin,  but  which  was  less  exactly  defined.  As  to  the  16 
cases  in  which  no  intermittent  or  malarial  fever  had  been 
recognised,  they  were  thus  circumstanced  as  regards  the 
marsh  poison.    Two  patients  had  formerly  lived  in  house- 
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holds  other  members  of  which  had  had  asnie  ;  one  with 
a  brother  at  Waltham  Abbey,  who  died  with  it ;  one  in  a 
village  near  Tunbridge  where  two  nncles  had  it.  Three 
had  lived  or  worked  where  there  was  evidence  or  suspicion 
of  malaria  of  a  less  direct  kind  ;  one  at  Barking  in  Essex  ; 
another  used  to  go  harvesting  to  the  Essex  marshes,  and 
sleep  in  a  barn.  And  I  have  made  especial  mention  (p.  1 217) 
of  the  case  of  a  man  who  was  attacked  with  the  disease, 
and  apparently  contracted  it,  while  digging  foundations 
at  Charing  Cross  in  the  ancient  bed  of  the  Thames.    It  is 
notorious  that  newly  exposed  soil  in  a  malarious  district 
is  especially  dangerous.    Beside  these  instances  in  which 
a  malarial  influence  may  be  regarded  as  ascertained,  there 
are  others  in  which  it  may  be  suspected.    Five  came  from 
the  immediate  vicinity  of  the  Thames  in  Westminster, 
Pimlico,   Bermondsey,  and   Oxford.    Two    came  from 
Haverstock  Hill,  where,  according  to  the  testimony  of  one 
of  them,  ague  was  known.    I  have  ascertained,  however, 
from  Dr.  Coffin,  who  practises  in  that  neighbourhood, 
that  though  there  have  undoubtedly  been  cases  of  ague 
there  they  have  apparently  all  been  imported.  Putting 
aside,  therefore,  the  Haverstock  Hill  cases,  but  including 
those  from  the  banks  of  the  Thames,  there  are  out  of  the 
21  cases  15  in  which  there  had  been  a  history  of  ague  or 
a  probability  of  exposure  to  malaria.    I  may  mention  in 
connection  with  this  origin  of  the  disease  that  a  late 
physician  who  suffered  from  the  disorder  but  did  not 
consider  it  to  have  had  this  source,  was  born  at  Hythe  in 
Kent,  where  ague  was,  and  probably  is,  well  known. 

I  have  preferred  to  appeal  to  cases  which  I  have 
myself  enquired  into  with  this  end  in  view,  but  I  might 
adduce  evidence  to  the  same  purport  from  other  sources. 
I  find  that  among  22  published  instances  taken  without 
selection  ague  is  mentioned  as  an  antecedent  in  6.  But 
I  think  it  is  clear  that  the  precedence,  often  remote,  of 
malaria  must  be  admitted  in  many  cases  where  ague  has 
not  been  definitely  declared.  In  some  cases  the  malarial 
fever,  as  in  the  case  of  Catherine  Evans  (p.  1192)  has  been 
accompanied  or  immediately  succeeded  by  the  hematuria, 
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but  more  often  there  has  been  an  interval  between  the 
two  affections,  in  one  of  my  patients,  one  of  3  years,  in 
another  of  9  years,  in  a  third  of  14  years.  In  one  in- 
stance mentioned  by  Dr.  Harley  a  West  Indian  Intermit- 
tent had  not  subsided  when  the  hematuria  commenced  ; 
one  of  Dr.  Eoberts'  patients  who  had  repeatedly  had  ague, 
also  in  the  West  Indies,  lost  it  two  years  before  the  later 
complaint  declared  itself.  The  disease,  also,  as  has  been 
made  sufficiently  clear,  may  ensue  upon  malarial  exposure 
without  the  intervention  of  anything  that  can  be  recog- 
nised as  ague.  We  have  evidence  in  those  cases  where 
the  hematuria  has  immediately  succeeded  upon  ague  that 
malaria  is  able  by  itself  to  set  up  the  condition  in  ques- 
tion, while  in  others,  and  those  the  more  frequent,  this 
agency  presents  itself  rather  as  a  predisposing  than  the 
exciting  cause.  But  it  is  present  in  one  guise  or  another 
so  frequently  that  considering  the  tenacity  of  the  malarial 
influence,  its  insidious  and  often  latent  character,  and 
the  certainty  that  it  is  often  present  where  it  cannot  be 
traced,  it  must  be  allowed,  that  this  is,  to  say  the  least, 
the  most  frequent  of  the  causes  to  which,  whether  predis- 
posing or  exciting,  this  peculiar  form  of  hematuria  is  to 
be  attributed. 

The  disease  presents  itself  almost  invariably  without  Heredity, 
any  suspicion  of  heredity.  It  has  been  known,  at  least  in 
one  instance,  to  occur  in  two  generations — a  young  man 
had  haemoglobin uria  and  much  enlargement  of  the  spleen,1 
his  sister  presented  traces  of  hemoglobin  in  the  urine, 
but  had  no  enlargement  of  the  spleen.  Their  father 
had  passed  dark  urine  and  died  with  a  spleen  weighing 
7  pounds.  The  organic  enlargement  in  father  and  son 
would  at  least  suggest  the  possibility  that  both  may 
have  been  malarial,  and  the  disease  endemic  rather  than 
hereditary. 

Instances  have  been  reported  in  which  violence  or  Injury  and 
exertion  have  appeared  to  be  concerned  in  the  production  exertlon- 
of  the  disease.    Sir  W.  Gull  mentions  that  of  a  young 

1  Case   of  continued  Haemoglobinuria,    apparently  hereditary,  by  Dr. 
Saundby,  Med,  Times,  May  1,  1880,  p.  476. 
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lady  in  which  the  peculiar  condition  of  urine  followed  an 
injury  to  the  back  in  a  fall  in  getting  into  a  railway 
carriage.    Kosenbach  has  reported  a  case  in  which  the 
first  attack  succeeded  upon  a  fall  from  a  waggon,  though 
recurrences  were  induced  by  exposure  to  cold.    A  case  is 
recorded  by  Fleischer  in  which  hemoglobinuria,  unaccom- 
panied by  shivering  or  sweating,  appeared  in  a  soldier 
first  after  a  long  march,  and  recurred  as  the  result  of 
walking,  not  from  stationary  exercise  or  from  cold. 
Syphilis.         Among  the  other  antecedents  of  the  disease  which 
require  mention  are  syphilis  and  alcoholism,  but  it  is  to  be 
questioned  whether  either  is  really  concerned  in  its  pro- 
duction.   Among  my  21  cases,  mostly  men  of  the  hospital 
class,  there  was  evidence  of  syphilis  in  6,  perhaps  not 
more  than  might  in  any  circumstances  have  been  reckoned 
Alcohol.     upon.    As  to  alcohol,  it  presented  itself  apparently  as  the 
exciting  cause  in  two  cases,  in  one  of  which  the  disorder 
presented  itself  during  a  debauch ;  in  the  other  the  bloody 
urine  was  said  to  have  been  first  passed  immediately 
after  intoxication.    In  one  of  these  there  was  no  malarial 
history ;  in  the  other  there  had  been  malarial  exposure 
but  no  ague.    In  both  there  had  been  syphilis. 
Suppura-         In  one  or  two  instances  hemoglobinuria  has  succeeded 
tiun.         immediate!}7  or  remotely  upon   suppurative  conditions, 
as  in  the  cases  of  Dare  and  Madden,  pages  1208  and  1216, 
and  in  one  related  by  Dr.  Wilks,  and  referred  to  at  page 
1186,  in  which  this  condition  of  urine  was  associated 
with  symmetrical  gangrene.    One  of  these  patients  had 
come  from  a  malarial  district ;  hemoglobinuria  does  not 
present  itself  with  the  lardaceous  state  so  common  a 
result  of  suppuration ;  and  it  may  be  doubted  whether 
the  evidence  is  sufficient  to  connect  this  process  with  the 
disease  in  question. 
Cold  and         The  excitanl  of  each  attack  is  generally  cold;  but  the 
city.0  1      actual  cause  of  the  disease  must  be  sought  in  the  circum- 
stances which  have  rendered  the  subject  of  it  liable  to  be 
thus  peculiarly  influenced  by  an  agency  which  commonly 
produces  no  such  result.    Cold  with  intermittent  liama- 
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turia  appears  to  stand  in  the  place  which  time  occupies 
with  regard  to  ague ;  it  does  not  cause  the  disease,  but 
determines  the  paroxysm. 

The  influence  of  cold  in  this  respect  is  one  of  the  most 
striking  characteristics  of  the  disease.  The  patient  is  well 
so  long  as  he  is  warm.  The  fit  beginning  with  rigors 
is,  as  a  rule,  produced  immediately  by  a  chill ;  among 
our  modern  instances,  however,  where  the  description  is 
minute  and  conclusive,  there  is  at  least  one  instance,  that 
of  Dr.  Druitt,  where  the  disorder  occurred  diurnally,  and 
by  the  older  writers  such  hemorrhagic  attacks  are  fre- 
quently spoken  of  as  periodic. 

The  cold  by  which  the  sequence  of  symptoms  is  started 
is  usually  applied  in  some  obvious  manner,  and  is  pro- 
ductive of  a  distinct  sense  of  chill.  A.  labourer  is  habitu- 
ally attacked  as  soon  as  he  goes  out  on  a  very  cold  or 
frosty  day.  The  same  man,  though  commonly  exempt  in 
the  summer,  once  brought  on  an  attack  in  warm  weather 
by  cleaning  windows  with  cold  water.  A  greengrocer 
attributed  an  attack  to  his  having  been  for  several  hours 
on  a  cold  day  in  an  open  shop  ;  a  laundress,  hers  to  standing 
all  day  in  a  damp  wash-house.  An  excursion  into  the 
country  in  an  open  cart  instigated  a  seizure  in  another 
instance.  A  sailor  who  had  many  years  before  had  ague 
in  Havannah  was  first  affected  by  the  hemorrhagic  dis- 
order during  seven  days  of  exposure  after  shipwreck. 
Some  persons,  however,  have  become  so  susceptible  in  this 
respect  that  waiting  in  a  cold  out-patient  room,  exposure 
to  a  chance  draught,  leaving  bed  in  an  attempt  at  con- 
valescence, drinking,  or  washing  the  hands  in,  cold  water, 
have  been  sufficient  to  re -initiate  the  morbid  series. 

Thus  started,  a  fit  follows  which  might  be  taken  for  Character 
one  of  ague  with,  however,  the  distinguishing  peculiarity  of  attack* 
that  it  is  succeeded  by  the  discharge  of  urine  which  con- 
tains the  substance  of  blood,  and  displays  its  colour  but  not 
its  shapes.  As  typical  of  the  commencement  and  course  of 
the  seizure,  I  may  adduce  the  habitual  experience  of  a  man 
whose  case  I  brought  before  the  Medical  and  Chirurgical 


1166 


INTERMITTENT  HEMATURIA. 


Chap.  XX. 


Society.  He  would  get  up  and  go  to  his  work  as  a 
builder's  labourer  apparently  well.  If  he  happened  to  get 
chilled  he  would  very  shortly  be  attacked  with  shivering 
and  retching,  together  with  yawning  and  an  inclination 
to  stretch  himself,  pain  in  the  loins  and  down  the  thighs, 
and  retraction  of  the  testicles.  Within  an  hour  or  so  he 
would  pass  a  considerable  quantity  of  black  urine,  and 
the  pain  in  the  loins,  up  to  this  time  on  the  increase, 
would  gradually  subside,  and  the  constitutional  disturb- 
ance cease.  When  the  attack  came  on  he  used  to  leave 
his  work  and  go  home  and  to  bed,  taking  care  to  be  very 
warm.  The  urine  usually  retained  its  character  for  two 
or  three  times  of  passing  and  then  resumed  its  natural 
appearance.  The  attack  varied  in  length  from  3  to  12 
hours.  It  was  often  succeeded  in  the  evening  by  griping 
or  colicky  pain  about  the  umbilicus.  Next  day  weakness 
and  pallor  were  the  only  remnants  of  the  attack,  and 
upon  recovery  from  these  he  remained  without  ailment 
until  after  an  uncertain  interval  the  process  was  repeated. 

In  the  larger  number  of  instances  the  sanguineous 
discharge  has  ceased  after  two  or  three  emptyings  of  the 
bladder,  or  even  with  one,  the  whole  attack  being  com- 
prised within  the  period  of  24  hours.  In  others  the 
haemorrhage  has  continued  for  several  days,  with  little 
alteration,  as  in  the  cases  of  Eose  Baker  and  John  Dare, 
and  others  presently  related.  (See  pages  1205,  1208,  and 
1216.) 

It  has  frequently  been  observed  that  under  the  attack 
the  patient  has  become  jaundiced  or  yellow.  It  is  probable, 
however,  that  the  discolouration  has  nothing  to  do  with 
the  secretion  of  bile,  but  is  a  tinting  of  the  skin  by  the 
hsematine  which  is  set  free.  And  not  only  may  hsematine 
be  thus  generally  diffused,  but  local  hseinorrhages  have 
been  known  to  occur  in  the  shape  of  purpura,  and  there 
is  at  least  clinical  reason  to  suppose  that  effusions  of 
blood  or  of  some  of  its  material  sometimes  take  place 
into  the  joints  or  cellular  tissue.  (See  cases  of  Catherine 
Evans,  page  1194,  and  Eose  Baker,  page  1206.) 
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When  beginning  with  a  marked  rigor,  yawning,  re- 
traction of  the  testicles,  and  pain  in  the  loins  and  thighs 
are  seldom  wanting.  The  attacks  are  most  apt  to  come 
on  in  the  early  part  of  the  day,  though  they  do  not 
invariably  do  so.  A  patient  assured  me  that  he  could 
bear  in  the  evening  with  impunity  an  exposure  which  in 
the  morning  would  never  fail  to  bring  on  an  attack.  In 
some  cases  the  coldness  and  lividity  of  the  extremities,  or 
of  the  nose  or  cheeks,  in  the  beginning  of  the  attack, 
have  been  almost  as  if  the  parts  were  about  to  mortify. 
Dr.  Druitt  describes  his  face  as  spotted  with  blue  like 
patches  of  incipient  gangrene.  And  it  has  been  observed, 
from  whichever  point  of  view  we  regard  the  concurrence, 
that  together  with  the  attacks  of  local  coldness  and  arjest 
of  circulation  followed  by  symmetrical  gangrene,  and 
described  by  Reynaud,  hemoglobinuria  has  occurred. 

When  repeated  in  a  severe  form  the  patient  is  apt 
to  become  pallid  from  loss  of  blood,  or  may  present  a 
yellowish  or  earthy  complexion.  Loss  of  sexual  power 
has  been  noted,  as  in  a  case  reported  by  Mr.  Neale.1 

Urticaria  sometimes  appears  in  connection  with  the 
disease.  Edward  Harvey  (page  1212)  frequently  had 
attacks  of  this  upon  the  arms  on  their  first  exposure 
to  cold  when  he  got  up  in  the  morning,  and  Dr.  Forrest 2 
has  recorded  an  instance  in  which  a  sufferer  from, 
haemoglobin uria  often  had  patches  of  the  same  nature 
after  washing  in  cold  water  or  exposure  to  rain  or  a 
cold  wind.  The  concurrence  has  been  held  to  indicate  a 
nervous  origin  for  the  urinary  disorder,  and  from  another 
point  of  view  may  be  taken  to  associate  it  with  ague  and 
with  Raynaud's  disease,  in  connection  with  both  of  which 
this  eruption  has  been  known  to  present  itself. 

The  attacks  vary  in  degree  from  severe  rigor  and  pro-  Abortive 
fuse  haemorrhage  to  a  transient  chilliness,  succeeded  by 
urine  which  is  merely  lithatic  or  but  slightly  discoloured. 
Even  with  the  slighter  forms,  however,  the  complexion 
may  be  yellowish,  sallow,   or  earthy.     Such  abortive 

1  Lancet,  Nov.  1879,  p.  725.  2  Glasgow  Med,  Journal,  1879. 
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attacks,  in  which  there  is  no  rigor  but  only  an  approach  to 
one,  and  in  which  the  urine  becomes  only  lithatic,  often 
present  themselves  in  the  place  of  the  more  complete  fits 
when  the  complaint  is  on  the  decline ;  and  possibly  such 
mutilated  symptoms  may  be  the  only  evidence  of  the 
disease  in  an  obscure  form  in  which  it  sometimes  presents 
itself. 

uu™ of*"  -^e  range  °f  temperature  under  the  attack  is  gene- 
body,  rally  lower  than  that  of  ague,  and  the  fluctuation  smaller, 
though  some  instances  have  been  recorded  in  which  both 
in  level  and  variation  the  hsematuric  chart  has  closely 
resembled  that  of  the  more  common  intermittent.  With 
a  fit  of  ordinary  ague  the  temperature  begins  to  rise,  as 
the  first  intimation  that  the  cold  fit  is  beginning,  and 
continues  to  mount  until  the  sweating  period,  when  it 
descends  rapidly.  With  intermittent  hematuria  it  has 
frequently  been  noted  that  the  temperature  is  lower  than 
normal  in  the  cold  stage,  and  the  elevation  on  its  termi- 
nation small  or  unobservable. 

In  Dr.  Harley's  case,  the  temperature  in  the  axilla 
during  the  cold  stage  was  96*1°.  In  one  recorded  by  Dr. 
Roberts,  the  thermometer  in  the  same  situation,  at  the 
same  period  of  the  attack,  marked  96*6°;  a  few  minutes 
afterwards  the  patient  passed  bloody  urine,  and  five 
minutes  later  said  he  felt  quite  well,  and  displayed  a 
temperature  of  98-6°.  Dr.  Druitt  (see  p.  1230),  after  a 
statement  of  the  large  variations  which  he  underwent  in 
some  paroxysms  of  apparently  ordinary  ague  with  which 
his  disorder  was  complicated,  remarks  that,  with  these 
exceptions,  the  temperature  of  the  mouth  and  axilla  were 
steadily  98*4° ;  and  as  another  instance  in  which  the 
recurrences  of  the  complaint  were  unattended  with  appre- 
ciable rise,  I  may  instance  that  of  Rose  Baker,  related  at 
p.  1205.  Thus,  in  some  cases,  unlike  what  occurs  in  ague, 
it  is  clear  that  the  cold  stage  is  one  of  actual  coldness, 
while  in  others  there  is  at  least  no  abnormal  heat. 

Other  examples,  however,  present  more  of  the  aguish 
character  in  this  respect.    One  of  Dr.  Greenhow's  patients 
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gave  under  the  rigor  on  three  occasions  temperatures 
which  varied  from  100°  to  100*4°;  while  after  the  rigor  it 
was  once  found  to  have  reached  108*2°.  Added  to  this,  the 
attack  has  in  several  instances  been  succeeded  by  profuse 
sweating,  so  that  at  least  sometimes  the  pyrexial  cha- 
racter of  the  hsematuric  paroxysm  has  been  marked  and 
the  resemblance  to  ague  obvious.  I  have  inserted  at 
p.  1214,  in  connection  with  the  case  of  Edward  Harvey,  a 
chart,  in  which  the  febrile  character  is  declared  by  a 
temperature  which  mounted  to  over  105°.  It  is  not 
improbable  that  in  all  attacks  which  are  sufficiently  acute 
to  be  attended  with  a  cold  stage,  the  temperature,  how- 
ever low  at  first,  must  rise  as  the  fit  goes  on,  and  so 
present  some  sort  of  parallelism  to  that  of  ague,  however 
much  lower  may  be  the  general  level  of  the  curve  and  less 
marked  the  fluctuations.  It  is  worth  noting  that  in  two  Throm- 
of  the  cases  presently  recorded — those  of  Dare  and  Dr.  bosis- 
Druitt — venous  coagula  were  formed  in  the  limbs. 

Other  disorders  may  attack  the  subjects  of  this  disease  intercur- 
and  run  their  course  independently  of  it ;  instances  are  ^e"!i0and 

■*  C. OH  fee** 

annexed  in  which  diphtheria,  quinsy,  and  measles  have  quent  dis- 
thus  presented  themselves,  the  last  with  a  fatal  issue; 
pneumonia,  in  one  case,  came  on  while  the  patient  was 
in  the  hospital,  as  if  connected  in  some  way  with  the 
disease  or  its  treatment ;  and  it  is  to  be  observed  that 
this  disease  was  the  immediate  cause  of  the  death  of  Dr. 
Druitt,  though  not  obviously  connected  with  the  hsemo- 
globinuria.  Perhaps  the  only  disorder  to  be  traced  as  a 
direct  result  of  that  condition  is  nephritis,  of  which  asso- 
ciation more  than  one  instance  is  here  recorded. 

To  comprise  in  a  few  sentences  what  is  known  of  the  Urine, 
condition  of  the  urine  in  this  disorder,  the  secretion  in 
the  intervals  of  the  attack  is  absolutely  natural.  With 
the  attack  it  suddenly  assumes  a  colour  which  is  osten- 
sibly due  to  the  admixture  of  blood,  though  the  range  of 
tints,  however  deep,  is  rather  vinous  than  red,  smoky  or 
black,  as  with  other  forms  of  hematuria.  The  urine  is, 
on  standing,  divisible  into  two  portions,  a  bright  super- 
stratum, perhaps  of  the  colour  of  port  or  burgundy,  or  of 
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the  lighter  tint  of  brown  sherry  or  Madeira.  This  is 
coagulable  with  heat  and  acid  to  a  greater  or  less  extent, 
usually  giving  a  dark  brown  floating  clot  in  which  most 
of  the  colouring  matter  is  comprised.  The  coagulum 
produced  by  heat  is  sometimes,  but  by  no  means  con- 
stantly, largely  dissolved  by  nitric  acid.  The  solubility  of 
albumen  in  nitric  acid  admits  of  great  variation.  Para- 
globulin,  as  estimated  by  precipitation  with  sulphate  of 
magnesia,  is  usually  present,  though  in  much  smaller 
quantity  than  the  albumen  (see  cases  of  King  and 
Collingbourne) .  After  the  urine  has  resumed  a  natural, 
or  nearly  natural,  appearance,  the  guaiacum  test  will  often 
give  the  blue. 

Spectro-  Many  observations  with  the  spectroscope  have  been 
scopically.  m£L^Q  Q£  ja^e  Up0n  urme  under  the  peculiar  form  of 

haemorrhage  in  question.  Haemoglobin  or  ox}Th8emoglobin 
has  been  always  found  together  with,  in  some  instances, 
methaemoglobin.  In  the  urine  of  Taylor  under  an  attack 
(p.  1218)  Dr.  Stone  found  the  double  absorption  band  of 
oxydised  haemoglobin.  Drs.  Forrest  and  Finlayson  in 
similar  cases  found  similar  evidence  together  with  that 
of  methaemoglobin  or  acid  haematin  ;  and  we  have  much 
other  testimony  to  the  same  purport — haemoglobin  being 
constant  and  methaemoglobin  occasional.1  I  have  of  late 
habitually  examined  specimens  of  urine  under  this  disease 
with  a  large  pocket  spectroscope  recommended  by  Mr. 
Browning  for  the  purpose.  Oxyhaemoglobin  has  never 
failed  to  present  itself  when  the  blood  was  fairly  abundant. 
I  have  not  recognised  methaemoglobin.  The  spectroscope 
as  a  test  for  blood,  whether  corpuscular  or  disintegrated, 
appears  to  be  inferior  in  delicacy  to  others. 
Microscop-  The  sediment  examined  with  the  microscope  consists 
of  two  components :  first,  a  translucent  filmy  expanse, 
which  has  no  more  structure  than  the  non-corpuscular 
basis  of  mucus,  or  the  fibrinous  shape  which  belongs  to 
the  most  delicate  form  of  tube-casts ;  secondly,  granules 
which  the  first  imbeds.    The  web  is  soluble  in  potash  and 

1  Forrest  and  Finlayson,  Glasgow  Med.  Joiim.,  1879  ;  Neale,  Lancet,  Nov. 
1879,  p.  725;  M.  Cazeneuve,  Lyon  Med.  1880,  vol.  xxxix.  p.  89. 
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acetic  acid,  and  probably  consists  of  coagulated  fibrine. 
The  grannies  entangled  in  it  may  be  too  small  for  recog- 
nition, excepting  as  a  fine  brown  powder ;  but  in  many 
instances  this  is  mixed  with  crystalline  or  crystalloid 
masses  of  a  yellow  colour,  closely  resembling  the  blood- 
crystals  often  found  in  the  pia  mater  and  elsewhere. 
Frequently,  where  no  crystalline  shapes  are  to  be  dis- 


...  '        *  r;  -  -   -     ■    —  ■■  ,.V  St/--. 


Nearly  amorphous  translucent  web  of  fibrin  imbedding'  sparkling 
specks  and  casts.  From  urine  of  a  boy  5  years  old  during  an 
attack  of  intermittent  hematuria.    (See  p.  1218). 


covered,  much  of  the  deposit  presents  itself  as  sparkling 
granules,  which  are  suggestive  of  crystalline  structure, 
though  too  small  to  be  identified.  In  two  of  the  cases  I 
have  referred  to  as  under  my  own  observation  distinct 
crystals  or  crystalloid  particles  were  found ;  in  four 
refracting  specks,  possibly  of  the  same  nature.  The 
larger  masses  as  seen  under  the  eighth  were  distinct, 
strongly  yellow  and  translucent,  obviously'  blood-crystals, 
though  generally  irregular  or  rounded  in  outline.  In  one 
well-marked  instance  I  found  them  to  be  soluble  in  liquor 
potassse,  not  in  acetic  acid,  as  would  be  the  case  did 
they  consist  of  hsemin  or  oxy-hsemoglobin.    Taking  their 
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Urinary  deposit  in  case  of  Edw.  Harvey,  April  1,  1878.  Fine  granular 
matter  interspersed  with  bright  yellow  crystalloid  masses,  ap- 
parently blood-crystals.  Two  of  these  are  represented  black. 
Also  granular  casts  and  leucocytes.  From  drawing  by  the  late 
E.  H.  Cowburn.    Seep.  1213. 


a 


4 


4 


m 


m 


!3£ 


Urinary  deposit  from  John  Dare,  aged  34,  with  intermittent  hema- 
turia. Yellow  translucent  crystalloid  masses,  apparently  imper- 
fect blood-crystals,  sprinkled  through  a  faintly  yellow  finely 
granular  web  of  irregular  outline.  No  definite  casts,  x  900  D. 
(See  p.  1208.) 
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characters,  together  with  the  spectroscopic  evidence  as 
to  the  urine,  it  is  probable  that  they  should  be  called 
oxyhemoglobin,  though  the  point  is  one  upon  which 
further  observations  are  needed.  Sir  W.  Gull 1  described 
them,  in  a  case  under  his  own  care,  as  prismatic  crystals 
of  haematin. 

Next  to  the  presence  of  disintegrated  blood  prominence 
must  be  given  to  the  absence,  complete  or  nearly  so,  of 
corpuscles.  Sometimes  a  few  red  corpuscles  are  to  be 
seen,  especially  in  the  later  stages  of  each  attack,  as  if 
the  modified  haemorrhage  were  succeeded  or  accompanied 
by  traces  of  ordinary  haemorrhage ;  occasionally  also  a 
few  leucocytes  are  associated  with  the  other  deposits  ;  but 
such  evidences  of  the  escape  of  unaltered  blood  are  trifling 
and  probably  secondary,  and  it  frequently  happens  that 
not  a  single  blood-corpuscle  can  be  seen  at  any  period  in 
the  course  of  the  paroxysm.  As  an  exception  to  these 
statements  I  may  refer  to  the  case  of  King  (p.  1225),  in 
which  the  disintegrated  discharge  occurred  at  one  time 
and  at  another  one  wholly  corpuscular,  and  I  might  refer 
to  other  cases  in  which  considerable  ordinary  haemorrhage 
has  occurred  together  with  or  after  the  peculiar  flux. 

Mixed  with  the  brown  powdery  sediment  which  has 
been  described,  and  often  chiefly  composed  oi  it,  are  casts 
of  the  renal  tubes,  usually  somewhat  narrow,  as  if  the 
pulverulent  material  of  which  they  are  made  had  been 
moulded,  together  probably  with  some  recognisable  fibrine, 
in  the  normal  channels.  Besides  s  ich  casts,  hyaline  and 
epithelial  kinds  may  often  be  seen  in  considerable  variety, 
should  the  special  attack  be  succeeded,  as  often  happens, 
by  a  transient  condition  of  renal  inflammation.  In  such 
cases  renal  epithelium  is  often  found  stained  of  a  deep 
brown  colour.  Oxalate  of  lime  and  crystals  of  uric  acid 
are  found,  the  former  frequently,  the  latter  occasionally. 
Amorphous  lithates  are  generally  present,  and  that  abun- 
dantly, in  succession  to  the  hsemorrhagic  products  as  the 

1  A  case  of  intermittent  haematinnria.    Guy's  Hospital  Report  for  1866 
p.  381. 
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attack  is  subsiding.  Lithates  may  also  present  themselves 
as  substitutes  for  these  products  in  the  imperfect  or  abor- 
tive attacks  which  are  apt  to  occur  on  the  decline  of  the 
disorder. 

Variations       Attention  has  been  directed  rather  to  the  abnormal 


Urinary  deposit  in  case  of  Hath.  Evans  from  June  8  to  27.  Amor- 
phous brown  granular  matter  held  together  by  a  faint  translucent 
web.  Many  renal  cells  tinted  of  intense  brown  colour.  Casts 
containing  brown  granular  matter  and  epithelium.  One  was  filled 
with  translucent  specks  of  yellow  blood-pigment.  Uric  acid 
crystals  were  seen,  but  are  not  represented :  neither  are  a  few 
blood-corpuscles,  which  were  found  in  the  later  examinations 
only.  Generally  magnified  260  D.  Two  cells  of  recal  epithelium 
and  the  cast  to  their  left  are  magnified  500  D.    See  page  1195. 


in  the        than  the  normal  constituents  of   the  urine  since  the 
constitu-     alterations  are  chiefly  by  way  of  addition.    Under  the 
entsofthe  paroxysm  the  diurnal   quantity  appears  to  be  usually 
increased,  as  also  is  the  specific  gravity.    In  Dr.  Druitt's 
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case,  in  which  the  paroxysms  were  quotidian,  the  quantity 
ranged  during  7  days  from  40^  to  67  ounces  ;  the  sp.  gr. 
from  1,007  to  1,028,  generally  higher  when  the  sanguineous 
discharge  was  present  than  when  it  was  not.  My  patient 
Parker  (page  1217)  passed  on  the  day  of  a  severe  fit  1,525 
C.C.,  which  was  his  maximum  as  compared  with  other 
days,  though  not  a  marked  increase.  The  specific  gravity 
was  taken  for  every  urination  during  a  week  for  which 
the  urine  was  sometimes  bloody  and  sometimes  not.  The 
average  sp.  gr.  for  16  observations  on  which  the  urine 
was  bloody  was  1,015  ;  for  22  observations  on  which  it 
was  clear  it  was  1,011.  In  a  case  I  published  in  the 
6  Medico-Chirurgical  Transactions  '  the  specific  gravity  of 
the  bloody  urine  was  1,025  ;  the  next  urination,  which  was 
natural,  had  a  specific  gravity  of  1,009.  With  regard  to 
the  urea  during  the  paroxysm  observations  conflict.  In 
Dr.  Horley's  cases  1  it  was  in  increased  proportion  in  the 
bloody  urine,  in  one  3*6  per  cent.,  in  another  2*5  per 
cent. ;  the  urine  in  the  latter  instance  presenting  before 
and  after  the  attack  the  percentages  of  1-7  and  1-8  only. 
In  my  case,2  published  in  the  same  volume,  the  percentage 
of  urea  during  two  paroxysms  was  found  to  be  2-35  and 
4*25  respectively,  while  in  an  interval  it  was  1*6  per  cent. 
Later  observations  have  given  different  results.  In  Dr. 
Druitt's  case  the  urea  during  the  paroxysms  for  three 
consecutive  days  ranged  from  1*00  to  1*10  per  cent.,  while 
two  specimens  of  clear  urine  passed  after  the  fit  gave  per- 
centages of  1*62  and  2*26.  The  uric  acid  in  Dr.  Druitt's 
case  was  somewhat  diminished  during  the  paroxysm, 
increased  on  its  subsidence.  It  is  a  matter  of  common 
observation  that  lithates  are  often  superabundant  after 
the  blood  has  ceased  to  appear.  Observations  are  wanting 
as  to  the  mineral  salts.  In  my  case  the  chloride  of  sodium 
both  during  the  paroxysm  and  afterwards,  was  somewhat 
low ;  -45  per  cent,  in  the  bloody  urine,  *5  per  cent,  in  the 
clear. 

Some  details   may  be   referred   to  in   the  case  of 

1  Med-Chir.  Trans,  for  1865,  p.  16 J.  2  jjjid^  p  175 
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Collingbourne  (page  1203),  which,  show  that  the  variations 
of  quantity,  specific  gravity,  and  urea  as  between  the  fit 
and  the  interval  were  not  constant ;  the  phosphoric  acid 
was  generally  increased  in  the  24  hours  which  included 
the  fit,  the  chlorine  somewhat  diminished,  though  during 
the  hemorrhage  this  constituent  displayed  a  larger  per- 
centage than  immediately  after  it.  The  indigo  or  similar 
pigment  was  seen  in  several  of  the  appended  cases  to  be 
much  increased  both  during  the  hsemorrhage  and  in  its 
absence. 

Blood  and        The  blood  and  serum  have  been  examined  under  attacks 

St*  1*11  111  • 

of  this  disease  with  results  which,  though  as  yet  scanty, 
are  enough  to  show  that  products  of  corpuscular  disso- 
lution are  present  in  the  general  circulation.  Red  blood- 
corpuscles  withdrawn  from  a  frigid  great  toe  at  the  outset 
of  a  paroxysm  have  been  described  by  Professor  Murri 1 
as  distorted  or  deformed,  while  the  surrounding  serum 
displayed  granular  material.  Further,  blister  fluid  pro- 
duced during  an  attack  has  been  found  to  give  evidence  of 
haemoglobin.2  Besides  these  significant  observations  the 
ordinary  blood  conditions  of  anaemia  have  been  found  to 
be  present  in  this  disease. 
Morbid  With  regard  to  the  morbid  anatomy  of  this  disorder 

anatomy.  a  cage  whic]1  was  concluded  by  a  post-mortem  examination 
is  related  in  an  earlier  part  of  this  work  (p.  811),  in  which 
the  symptoms  of  it  were  somewhat  equivocally  associated 
with  those  of  acute  nephritis.  Beyond  that  my  own 
experience  is  limited  to  four  instances,  two  of  which  I  will 
proceed  to  relate,  while  two  others,  and  those  the  more 
important,  are  placed  at  the  end  of  the  chapter.  That  first 
related  displays  the  condition  of  the  organs  very  shortly 
after  the  occurrence  of  the  characteristic  discharge,  though 
my  information  does  not  allow  me  to  state  the  exact  time 
of  death  with  regard  to  this  symptom.  The  patient  had 
long  been  the  subject  of  elephantiasis,  and  died  under  the 

1  Professor  Murri,  Emoglobinuria  da  Freddo.    Bologna,  1880. 
?  Fleischer,  Berl.  Klin.  Wochcnschrift.  1881,  No.  47.     Hayera  ;  case  by 
Mesnet,  Archives  Ghierales  de  Medecine,  May,  1881,  p.  513. 
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care  of  the  late  Dr.  Tilbury  Fox,  who  gave  me  the  organs 
and  the  history. 

'  For  the  last  ten  years,'  says  Dr.  Tilbury  Fox,  '  the  patient  Case  of 
has  bad  what  he  calls  shivering  fits.    At  first  he  used  to  have  j!)^^0" 
them  once  every  two  or  three  months,  but  latterly  as  often  as  associated 

once  a  week.    These  fits  be^an  by  shivering,  which  lasted  two  w.itl1  °leT 

°        J  .  phantiasia. 

or  three  hours,  and  they  were  followed  by  a  feeling  of  heat  and  state  of 

a  hot  dry  skin.    He  has  also  noticed  that  these  phenomena  were  organs 
J  .  v  shortly 

invariably  succeeded  by  a  corresponding  enlargement  of  the  leg  after 

and  foot,  attended  with  sharp  pain  in  the  leg,  up  to  but  not  attack, 
beyond  the  knee.  The  discharge,  which  is  generally  pretty  pro- 
fuse from  the  leg,  and  is  of  a  serous  character,  has  always  been 
increased  in  amount  in  connection  with  these  shivering  fits. 
Recently  he  has  noticed  some  additional  occurrences  in  connec- 
tion with  the  shivering  fits.  He  has  had  headache  after  them, 
and  has  felt  drowsy  and  sleepy  before  the  attack,  and  during  the 
fit  he  has  been  very  thirsty,  and  his  breathing  has  been  very 
quick  and  difficult.  His  skin  also  has  turned  blue,  and  some- 
times nearly  black.  This  latter  state  of  things  he  has  noticed  at 
times  during  the  last  two  years,  and  the  attack  has  passed  off, 
leaving  the  patient  very  hot,  and  with  a  flushed,  dry  skin.  The 
urine  when  in  hospital  was  noticed  for  a  few  hours  to  be  smoky, 
and  it  contained  a  large  amount  of  haematin,  but  no  actual 
blood-cells,  save  perhaps  the  remnants  of  a  few.' 

The  kidneys  together  weighed  seventeen  ounces.  They 
were  smooth  externally,  The  portion  I  received  was  highly 
injected,  with  evident  cortical  swelling.  Under  the  microscope 
the  most  remarkable  appearances  were  those  of  the  blood- 
vessels. In  scattered  districts  these  were  injected  to  the  highest 
degree — crammed  with  blood-corpus^es,  of  which,  within  the 
smaller  vessels,  the  outlines  were  everywhere  distinctly  visible. 
Scattered  families  or  groups  of  vessels  were  thus  affected,  while 
the  intervening  spaces  were  free  from  injection,  and  nearly 
natural  in  every  respect.  The  capillaries,  and  especially  these 
in  the  cones,  were  the  most  strikingly  affected,  though  the  same 
condition  was  frequently  observable  within  the  malpighian 
vessels.  In  several  instances  the  smaller  and  even  the  larger 
arteries  were  similarly  packed  with  blood,  and  once  or  twice 
appearances  of  the  same  sort  were  noticed  in  considerable  veins. 
Where  the  urinary  tubes  could  be  accurately  distinguished  from 
the  blood-vessels,  as  always  in  the  cortex,  and  generally  in  the 
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cones,  the  blood  was  always  confined  to  its  proper  channels. 
The  condition,  in  a  word,  was  intense,  partial  injection,  mainly 
capillary  and  arterial.  Beyond  this  there  was  some  excess  of 
epithelium,  though  not  such  as  to  block  the  tubes  ;  and  there 
were  signs  of  hypernucleation  of  the  interstitial  tissue. 

I  may  now  refer  to  a  case  subsequently  given  in  detail 
(Collingbourne,  p.  1202)  which  presents  the  state  of  the 
organs  twenty-five  days  after  a  paroxysm.  The  particu- 
lars may  be  condensed  into  the  statement  that  there  was 
intense  injection,  particularly  about  the  junction  of  the 
cones  and  cortex,  and  several  evidences  of  extravasation, 
the  most  marked  of  which  was  an  interstitial  mass  of 
blood,  of  irregular  shape,  three  or  four  times  the  diameter 
of  a  malpighian  body.  The  extravasations  appeared  to  be 
chiefly  of  arterial  origin,  and  to  consist  mainly  of  cor- 
puscles, but  in  part  of  granular  matter,  apparently  the 
result  of  their  disintegration.  I  shaU  place  next  an  in- 
stance also  related  in  full  later  on  (Cath.  Evans,  p.  1198), 
in  which  death  occurred  two  months  after  the  cessation 
of  a  severe  and  long-continued  haemorrhage  of  the  kind  in 
question,  which  was  sequent  upon  malarial  fever.  Extra- 
vasations were  found  in  many  parts,  whether  connected 
with  intermittent  haematuria,  or  directly  with  malaria; 
there  were  corpuscular  extravasations  in  the  liver  and  a 
preposterous  quantity  of  blood-pigment  in  the  spleen  as 
shown  in  woodcut,  p.  1179.  The  kidneys  were  marked  by 
intense  injection,  and  contained  minute  extravasations  in 
connection  both  with  the  cones  and  cortices,  the  most 
striking  of  which  surrounded  a  malpighian  body,  as  repre- 
sented in  woodcut,  p.  1179.  The  extravasations  appeared 
to  be  wholly  corpuscular,  both  of  red  and  white.  There 
were  evidences  of  tubal  and  interstitial  nephritis,  and  the 
tubes  contained  granules  of  blood-pigment.  Together 
with  these  facts  I  must  revert  to  the  remarkable  case  of 
congestive  nephritis  related  in  an  earlier  part  of  this  work 
(p.  311),  which  presumably  took  its  origin  in  the  inter- 
mittent condition,  though  the  clinical  evidence  was  not 
complete  on  this  point.    The  kidneys  were  not  only  in- 
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tensely  congested,  but  both  had  burst  their  capsules,  with 
much  superficial  extravasation,  an  exceptional  result  of 


Haemorrhage  around  a  malpighian  body  and  about  the  adjacent 
structures  in  case  of  Evans.    See  p.  1198. 


Granules  of  pigment  in  spleen  in  case  in  which  h8emoglol>iniv"ia  was 
associated  with  malarial  fever.    C.  Evans,  p.  1198. 

renal  disease  which  cannot  but  point  to  a  connection 
between  that  case  and  those  more  recently  adduced.  In 
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this  case,  in  addition  to  the  tubal  and  interstitial  results 
of  acute  nephritis,  many  of  the  tubes  were  lined,  with 
black,  granular  matter,  evidently  blood,  for  the  most  part, 
though  not  entirely  deprived  of  its  corpuscular  shape. 
Another  The  following  narrative  gives  testimony  as  to  the 

th^staie  state  °f  the  organs  after  the  apparent  subsidence  of  the 
after  sub-^  disease.    As  in  the  previous  case  the  nature  of  the  dis- 
disease.      order  was   not   demonstrated  by  urinary  examination 
though  placed  beyond  doubt  by  the  history. 

In  March  1869,  William  Lynes,  an  excavator,  45  years  of  age, 
was  sent  to  me  at  St.  George's  by  Dr.  Forshall  of  High  gate  as 
the  subject  of  Intermittent  Haamaturia.  He  had  had  a  severe 
attack  of  tertian  ague  at  the  age  of  26,  while  employed  in 
draining  Whittlesea  Mere,  but  recovered  and  remained  appa- 
rently well,  until  9  years  later,  one  frosty  morning,  he  had  a 
return  of  '  the  shakes,'  passed  black  urine,  and  then  sweated 
profusely.  Every  winter  since  he  had  several  such  attacks  and 
with  increasing  severity.  These  were  very  characteristic ;  the 
water  with  a  black  sediment  like  coffee-grounds,  the  upper 
stratum  resembling  bright  port  wine.  The  urine  resumed  its 
natural  characters  usually  in  about  12  hours.  The  seizures,  of 
which  the  shivering  and  sweating  were  strongly  declared,  came 
on  only  from  cold,  not  periodically.  Before  the  attack  of  ague 
the  patient  had  had  a  chancre,  and  on  more  than  one  occasion 
afterwards  had  ulceration  of  the  throat.  He  frequently  suffered 
from  epistaxis.  While  in  the  hospital  he  remained  free  from 
the  disorder,  notwithstanding  that  he  was  sent  out  on  several 
exceptionally  cold  days.  The  urine  was  free  from  albumen  and 
natural  in  all  respects.  After  his  dismissal  he  was  kept  under 
observation  for  a  considerable  time,  but  had  no  return  of  the 
complaint.  He  had  been  persistently  treated  with  quinine.  In 
June,  1873,  I  heard  from  Dr.  Forshall  that  he  had  died,  and 
received  at  the  same  time  the  larger  viscera,  which  had  been 
recently  removed  from  the  body.  These  were  minutely  ex- 
amined, with  results  which  may  be  briefly  stated.  The  heart 
was  covered  with  old  pericardial  adhesions,  the  left  ventricle  was 
much  hypertrophied,  the  valves  healthy  excepting  that  there 
was  a  little  general  atheroma.  One  lung  (which  only  was  sent 
to  me)  was  compressed  to  sinking  evidently  by  pleural  fluid. 
In  other  respects  it  was  healthy.    The  kidneys  had  thickened 
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and  adherent  capsules,  they  were  contracted  but  not  extremely, 
they  had  finely  granular  surfaces  and  a  few  cysts  in  their  cor- 
tices, which  portions  of  the  organ  were  somewhat  shrunken. 
The  liver  was  in  a  condition  of  early  cirrhosis.  It  was  not  much 
reduced  in  bulk  or  roughened  on  surface,  but  the  capsule  was 
thickened,  and  on  section  the  portal  fibrous  tissue  was  increased 
while  the  glandular  structure  was  somewhat  globulated  The 
epithelium  was  fatty  but  not  excessively.  The  spleen  was  firm 
in  texture  and  somewhat  increased  in  bulk,  it  could  not  be 
accurately  weighed,  but  measured  5  inches  long  and  1^  iuch  in 
thickness.  The  capsule  was  thickened  and  the  internal  fibrous 
tissue  obviously  increased. 

Beyond  these  evidences  of  ordinary  fibrotic  change,  slight 
save  in  the  kidneys,  no  morbid  changes  were  discerned,  though 
sought  for  somewhat  carefully  and  with  the  microscope.  The 
man  had  evidently  died  of  granular  degeneration  of  the  kidneys, 
with  attendant  cardiac  and  pleural  disorder.  There  was  nothing 
to  give  other  than  negative  evidence  with  regard  to  the  morbid 
anatomy  of  the  disease  from  which  he  had  once  suffered. 

Since  these  cases  have  occurred  several  other  post-  Othevpost- 
mortem  examinations  have  been  recorded,  but  none  which  evidence, 
throw  any  further  light  upon  the  disease.  We  owe  two 
to  Professor  Murri  of  Bologna,  one  upon  a  patient  also 
syphilitic,  who  died  apparently  of  tuberculosis  seven 
months  after  his  last  attack  of  hsemoglobinuria.  There 
was  general  miliary  tuberculosis.  The  kidneys  were  of 
unequal  size  ;  the  left  natural  to  the  naked  eye  excepting 
a  few  tubercles,  the  right  hypersemic  and  with  an  in- 
creased cortex.  Upon  microscopic  examination  besides 
the  tubercles  which  were  present  in  both,  it  was  found 
that  the  interstitial  tissue  was  increased,  the  epithelium 
in  some  parts  of  the  cortex  swollen  and  detached,  and 
collections  of  yellow  and  black  pigment  seen  in  the  cor- 
tical tubes. 

Taking  these  cases  together  with  the  perfectly  natural  Inferences 
action  of  the  kidney  often  observed  during  life  in  the  ceding16" 
intervals  of  the  attacks,  we  may  conclude  that  no  per-  cases, 
manent  or  structural  change  either  of  the  kidney  or  of 
any  other  organ  is  necessarily  involved  in  the  disorder. 
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But  at  the  same  time  interest  must  necessarily  attach  to 
the  extravasations  which  were  found  in  three  cases,  if  the 
third,  in  which  the  capsules  were  thus  ruptured,  may — of 
which  there  seems  to  be  little  doubt  —be  reckoned  as  of 
the  same  nature,  and  to  the  remarkable  and  intense  injec- 
tion which  was  uniformly  observed  when  the  hematuria 
was  of  recent  date.  We  thus  may  regard  intense  renal 
hyperemia  frequently  accompanied  with  extravasation  as 
the  immediate  result  of  the  attack,  while  tubal  catarrh, 
interstitial  overgrowth,  and  chronic  fibrosis  are  to  be 
traced  as  sometimes  consequent  upon  it,  due  probably  to 
the  repeated  congestion  which  the  disease  involves.  The 
renal  changes,  essentially  consisting  of  hyperemia  which 
is  usually  transient,  are  consistent  with  the  belief  that 
the  disorder  is  primarily  of  the  blood,  the  kidneys  affected 
only  as  the  channels  of  elimination. 
General  With  the  facts  now  before  us  we  may  take  a  general 

pheW  °  view  of  the  phenomena  of  the  disease.  They  have  been 
jiomena.  differently  interpreted.  Dr.  George  Harky  1  was  led  by 
the  jaundiced  appearance  to  infer  that  the  attacks  were 
in  some  way  connected  with  disturbance  of  the  hepatic  < 
function.  I  ventured  at  the  same  time 2  to  attribute  the 
symptoms  to  a  disintegration  of  blood-corpuscles  within 
their  proper  vessels,  and  the  subsequent  discharge  of  the 
debris  by  the  kidneys  rather  than  to  any  hepatic  or  pri- 
marily renal  change.  The  view  which  thus  presented 
itself  nearly  twenty  years  ago  has  now  found  general 
acceptance.  Sir  W.  Gull 3  held,  that  whatever  the  primary 
change  might  be,  there  was  at  least  good  evidence  that 
the  kidneys  were  affected,  and  adduced  in  instance  of  the 
renal  source  of  the  disorder  the  case  of  a  lady  who  passed 
the  urine  characteristic  of  it  in  consequence  of  having 
received  an  injury  to  the  loins.4  Dr.  Greenhow,  the 
next  commentator,  used  the  term  dyscrasia  in  connection 
with  the  disorder,  and  while  admitting  the  evidences  of 


1  Med.-Chir.  Trans.,  1865,  p.  170.  2  Udd,,  1865,  p.  183. 

3  Guy's  Hospital  lieports,  1866,  p.  390.      1  Clin.  Soc.  Trans.,  1868,  p.  52. 
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renal  congestion  during  the  attack  which  are  sufficiently 
obvious,  accepted  the  view  which  placed  the  essential 
change  in  the  blood. 

Dr.  Stephen  Mackenzie,1  to  whom  we  are  indebted  for 
an  able  and  comprehensive  paper  on  the  disease,  though 
formerly  he  thought  that  the  corpuscular  destruction 
occurred  in  the  kidney,  has  found  himself  unable  to  re- 
sist the  accumulated  evidence  that  it  takes  place  in  the 
general  circulation.  And  that  it  is  here  would  seem  now 
beyond  doubt,  since  the  products  of  corpuscular  disso- 
lution, hsemoglobin,  and,  according  to  Murri,  granular 
matter,  have  been  found  in  the  serum  or  liquor  sanguinis. 
In  what  system  of  vessels  the  destruction  takes  place 
may  be  less  certain  than  the  fact  of  its  occurrence,  b  it  it 
has  been  supposed  with  probability  to  come  to  pass  in  the 
parts  of  the  body,  chiefly  the  extremities,  the  blueness 
and  coldness  of  which  mark  the  outset  of  the  attack.  In 
these  regions  of  local  cyanosis,  from  which  Professor 
Murri  infers  that  the  arterial  blood  is  shut  by  a  spas- 
modic vascular  action,  he  supposes  that  the  corpuscles  are 
broken  down  by  the  combined  action  of  cold  and  carbonic 
acid,  to  be  eventually  eliminated  by  the  kidneys. 

It  has  been  often  observed,  as  in  Sir  W.  Jenner's 
patient  (p.  1208),  that  a  feeling  of  general  illness  precedes 
any  urinary  change,  any  lumbar  pain  or  renal  symptoms. 
The  rigor  probably  marks  the  time  of  contamination.  A 
rigor,  says  John  Hunter,  is  commonly  the  first  symptom 
of  a  constitutional  affection.  And  whether  the  poison 
be  febrile  or  septic,  the  truth  expressed  is  one  of  daily 
experience.  The  change  in  the  urine  is  subsequent  and 
probably  due  to  an  escape  by  the  kidneys  of  the  morbid 
product.  Dissolved  or  broken-up  corpuscles  cast  loose 
into  the  circulation  may  easily  account  for  the  tinting  of 
the  skin  as  if  by  haBinatine  ;  and  also  for  the  articular 
effusions,  presumptively  of  blood  or  blood  substance,  which 
were  observed  in  the  cases  of  Evans  and  Baker,  as  if 

1  Lancet,  1884,  vol.  i.  pp.  156,  198,  243. 
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the  blood  waste  had  sought  other  exits  beside  the  renal. 
That  the  kidneys  become  congested,  sometimes  intensely 
so,  under  the  process,  is  evinced  by  the  lumbar  pain,  the 
retraction  of  the  testicles,  and  the  other  passing  signs  of 
irritation  which  they  manifest;  there  is  even  the  sug- 
gestion of  the  case,  to  which  I  need  not  again  recur,  that 
they  may  become  congested  to  bursting  or  fatally  inflamed 
under  the  disturbance.  But  it  is  clear  that  whatever 
happens  to  the  kidneys  is  consequent  upon  the  disorder, 
not  antecedent  to  it.  The  natural  action  of  these  organs 
in  the  intervals,  and  the  post-mortem  evidence  which  we 
have,  are  sufficient  to  show  that  their  change  of  func- 
tion is  due  to  passing  circumstances,  not  to  permanent 
change. 

Hsemoglo-  Apart  from  hemoglobinuria  as  an  intermittent  or 
other™  °f  paroxysmal  disorder,  a  similar  condition  of  urine  is  known 
kinds.  to  occur  as  the  consequence  of  many  states  of  blood,  some 
produced  by  disease,  others  by  matters  artificially  intro- 
duced. It  has  long  been  known  that  the  inhalation  of 
arseniuretted  hydrogen  produced  a  condition  of  urine  in 
which  blood  was  apparently  dissolved,  and  the  same  result 
has  been  extended  to  other  toxic  agents,  among  which 
may  be  mentioned  naphtha,  benzol,  hydrochloric  acid, 
and  chlorate  of  potash.  With  regard  to  the  latter,  Dr. 
Dreschfield  and  Mr.  Stocks  have  recorded  the  case  of  a 
woman  who,  after  taking  in  the  course  of  twenty-four 
hours  an  ounce  and  a  half  of  chlorate  of  potash,  passed 
haemoglobin  in  the  urine,  by  vomiting,  from  the  rectum, 
and  from  the  vagina.  The  convoluted  and  straight  tubes 
of  the  kidneys  were  filled  partly  with  granules,  and  partly 
with  blood-corpuscles,  in  which  the  colouring  matter  ap- 
peared to  be  precipitated.  The  malpighian  bodies  were 
natural.  Blood-corpuscles  are  known  to  be  soluble  in 
water,  and  it  has  been  stated  that  the  injection  of  water 
into  the  veins  of  animals,  as  well  as  of  glycerine  and  water 
into  the  cellular  tissue,  have  been  followed  by  the  exit  of 
dissolved  blood  with  the  urine,  and  the  same  result  has 
been  noted  in  dogs  who  have  been  subjected  to  a  starva- 
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tion  diet  of  sugar  and  water.  The  same  condition  has 
been  found  in  the  human  subject  in  connection  with  cer- 
tain septicemic  and  fibrile  conditions,  among  which  is 
typhus  ;  and  it  is  said  also  to  have  been  found  with  scurvy 
and  purpura,  though  I  may  say  that  in  my  own  not  very 
large  experience  of  the  latter  disorders  I  have  noticed  the 
blood  discharged  with  the  urine  to  retain  the  corpuscular 
form.1  Thus  it  appears  that  blood-corpuscles  may  be 
dissolved  within  the  body  by  many  agents  and  in  many 
circumstances,  and  the  product  make  its  way  out  by  the 
kidneys ;  but  these  conditions  of  hsemoglobinuria,  in 
which  the  solution  is  ostensibly  and  primarily  due  to 
some  toxic  agent  in  the  blood,  or  change  in  its  com- 
position, present  only  a  partial  analogy  with  the  obscare 
and  recurrent  disorder  under  consideration. 

A  closer  analogue  to  this  is  occasionally  presented  in  Analogy 
cases  of  the  symmetrical  gangrene,  or  localised  asphyxia 
of  Reynaud.  This  condition  may  concur  with  the  state  of  disease, 
urine  which  has  been  under  discussion  ;  and,  indeed,  the 
disorder  of  Reynaud  appears  to  be  so  closely  connected 
with  intermittent  hematuria  that  no  distinct  line  of  de- 
marcation can  be  drawn  between  the  two.  (See  case  of 
Collingbourne.)  The  essentials  of  Reynaud's  disease  are 
the  arrest  of  circulation,  with  coldness,  blueness,  and 
often  subsequent  gangrene,  in  certain  parts  often  promi- 
nent, such  as  fingers  or  toes,  and  often  disposed  with 
bilateral  symmetry.  In  certain  instances  and  in  certain 
phases  of  this  disease  hematuria  ha^i  occurred  and  recurred, 
much  after  the  manner  of  the  intermittent  haemorrhage 
under  discussion,  either  with  the  escape  of  corpuscles  or 
as  hemogh  binuria.  A  boy,  whose  case  is  related  by 
Dr.  Wilks,2  had  after  protracted  suppuration,  the  result 
of  an  injury,  gangrene  of  the  fingers,  such  as  is  described 

1  M.  Cazeneuve,  Lyon  Med.,  1880,  p.  88.  M.  Mesnet,  Archives  Generales 
de  Medeaine,  vol.  i.  1881,  p.  513.  Dr.  Dreschfield  and  Mr.  Stocks.  Trans,  of 
International  Med.  Congress,  vol.  i.  p.  398.  Dr.  Saundby,  Birmingham  Med. 
Review,  March  1882,  p.  97. 

2  Med.  Times  and  Gazette,  1879,  vol.  ii.  p.  207. 
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by  Keynaud,  attended  with  the  discharge  of  haemoglobin 
and  casts  with  urine,  with  only  the  occasional  presence  of 
corpuscles.  Dr.  Southey  gives  the  case  of  a  lad  who  had 
gangrene,  first  of  the  right  index  and  then  of  other  fingers, 
while  purple  patches,  which  threatened  to  lead  to  the  same 
condition,  appeared  on  one  ear  and  the  nose.  The  parts 
about  to  become  gangrenous  first  became  red,  swollen, 
throbbing,  and  hot  like  chilblains.  The  skin  generally 
was  peculiarly  sensitive  to  cold  impressions,  becoming 
on  exposure  remarkably  mottled,  while  parts  that  were 
covered  were  apt  to  become  hot  and  red,  and  throbbed  and 
burned,  so  that  he  could  no  longer  bear  anything  upon 
them.  The  mottlings  referred  to  developed  into  patches 
of  urticaria,  which  presented  themselves  widely  over  the 
face,  trunk,  and  limbs.  The  urine  became  bloody  under 
superficial  cold  ;  then,  after  exposure  and  being  washed, 
it  would  be  bloody  ;  a  few  hours  later  not  so.  Blood- 
corpuscles  were  found,  but  no  casts ;  the  urine  was  often 
albuminous  out  of  proportion  to  the  blood.  No  hsemor 
rhages  occurred,  except  with  the  urine ;  there  was  no 
dropsy.  In  this  case,  though  the  hematuria  might  be 
termed  intermittent  or  paroxysmal,  there  was  no  evidence 
of  the  corpuscular  destruction  which  belongs  in  what  is 
termed  hemoglobinuria. 

A  case  recorded  by  Dr.  Barlow  is  more  to  this  point. 
The  subject  was  a  girl  five  years  of  age  who  had,  especially 
in  cold  weather,  repeated  attacks  of  coldness,  blueness, 
and  pain  in  one  or  both  feet,  or  one  hand,  which  lasted 
several  hours,  but  did  not  proceed  to  gangrene.  Some  of 
these  attacks,  but  not  all,  were  attended  with  the  passing 
of  urine,  usually  once  only,  which  had  all  the  hsemo- 
globinuric  character.  It  was  very  dark ;  contained  no 
corpuscles,  but  much  brown  granular  matter  ;  gave  a  blue 
reaction  with  guaiacum,  an  albuminous  clot  of  a  tenth, 
and  a  deposit  of  oxalate  of  lime.  Occasionally  under  the 
attacks  the  urine  became  lithatic,  but  not  bloody.  The 
coldness  in  the  limbs  was  often  preceded  by  abdominal 
pain.    Dr.  Barlow  points  out— what  indeed  is  sufficiently 
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striking* — the  resemblance  between  this  combination  of 
symptoms  and  that  described  as  intermittent  or  pa- 
roxysmal hemoglobinuria.  The  condition  of  urine  may 
be  the  same  in  both,  even  to  the  lithiasis  which  appears 
to  replace  the  peculiar  hemorrhage.  The  attacks  occur 
usually  with  the  same  irregularity  and  from  similar  causes  ; 
in  both  abdominal  pain,  yawning,  and  vomiting  may  mark 
the  beginning  of  the  attack,  and  in  both  urticaria  may 
present  itself.  The  difference  may  declare  itself  by  little 
else  than  the  more  narrow  limitation,  and  the  greater 
intensity,  of  the  superficial  arrest  of  circulation  in  the  one 
case  than  in  the  other.  Indeed,  the  two  conditions  seem 
so  to  approach  each  other  and  mingle  as  to  make  it  im- 
possible to  make  a  distinct  demarcation  between  them. 

With  the  facts  which  have  been  passed  in  detail  it  Rationale 
will  now  be  possible  to  present  in  brief  retrospect  a  mittent~ 
rational  view  of  the  intermittent  condition  of  hemoglobi-  hsemcglo- 
nuria.  It  occurs  independently  of  organic  disease,  though 
the  kidney  is  concerned  usually  temporarily  in  the  attacks, 
but  depends  on  a  destruction  of  blood  within  its  proper 
vessels  from  causes  which  have  to  be  considered.  The 
association  of  the  disorder  with  malarial  fever  and  its 
sequence,  without  the  intervention  of  fever  upon  malarial 
exposure,  is  such  as  to  lead  to  the  inference  that  at  least 
in  many  cases  it  is  but  ague  misdirected.  With  ague  of 
the  common  sort  we  may  presume  that  the  rigor  indicates 
the  presence  of  a  poison  in  the  blood,  which  is  presently 
eliminated  by  sweating  and  the  discharge  of  lithates  with 
the  urine.  With  the  hsematuric  attack  the  disorder  points 
renally.  The  heat  of  skin  is  not  indeed  always  absent, 
but  is  usually  little  marked,  to  be  replaced,  as  we  may 
fairly  infer,  by  a  corresponding  condition  of  kidney,  with 
relief  by  renal  instead  of  cutaneous  evacuation.  The 
frequent  mixture  of  lithates  with  hematuric  discharge, 
and  their  substitution  for  or  succession  upon  it,  bears  out 
the  analogy. 

The  increase  of  urea,  which  is  so  marked  under  the 
ordinary  ague  fit,  is  not  equally  so  with  that  of  hajmoglo- 
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birmria :  probably  the  materials  which  should  form  the 
urea  are  expended  as  hemorrhage.  Under  paroxysms  of 
ague  the  urine  has  often  been  found  to  be  albuminous, 
and  sometimes  bloody  :  the  hematuria  of  an  ague  fit  may 
be  attended  with  corpuscular  disintegration,  and  the  one 
disease  may  pass  into  the  other  (as  in  the  instance  of 
Catherine  Evans,  page  1193),  so  that  the  two  conditions 
present  themselves  but  as  phases  of  the  same  disease. 

This  is  seen  with  the  malignant  malarial  disorder  de- 
scribed as  bilious  or  hematuric  fever,  in  which  it  is  said 
that  the  urine  presents  the  haemoglobin  uric  characters.1 
The  renal  congestion  of  the  ague  fit  is  indeed  a  prominent 
fact  in  its  pathology,  and  is  probably  the  means  by  which 
granulation  of  the  kidney  is  brought  about,  as  has  been 
insisted  upon  in  an  earlier  section  of  this  work,  by  inter- 
mittent fever.    And  not  only  are  the  two  disorders  associ- 
ated by  the  renal  congestion  common  to  both,  but  it  would 
seem,  from  the  ansemiating  results  of  common  intermit- 
tents  as  well  as  from  the  diffusion  of  pigmentary  products 
under  their  influence,  and  the  occasional  yellow  tinting  of 
the  skin,  that  with  them  as  with  hemoglobinuria  there  is 
extensive  destruction  of  blood  in  its  own  vessels.  Another 
point  of  resemblance  is  to  be  found  in  the  enlargement  of 
the  spleen  common  with  ordinary  ague  and  occasionally 
found  in  the  hemorrhagic  disorder.    The  heaps  of  blood- 
pigment  found  in  the  spleen  of  Catherine  Evans  (see  wood- 
cut, page  1179),  are  quite  such  as  might  have  belonged  to 
malarial  disease,  with  which,  indeed,  this  case  was  asso- 
ciated, insomuch  that  it  might  have  been  termed,  with 
equal  truth,  hemoglobinuria  or  malarial  fever. 

But  the  association  with  malaria,  though  possibly 
more  frequent  than  our  records  show,  does  not  comprise 
the  whole  history  of  the  condition.  Cases  present  them- 
selves in  which  no  malarial  influence  can  be  ascertained 
or  suspected.  I  have  adverted  to  the  occurrence  of  hemo- 
globinuria with  the  local  asphyxia  of  Reynaud.  We  do  not 

1  Corre,  Arch,  de  Med.,  Noa-.  1881.    Gazette  Hcbdomadairc,  April  1881, 
p.  24'J. 
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know  enough  of  this  condition  to  assert  that  it  is  regularly, 
or  often,  of  malarial  antecedents,  but  Reynaud  has  given  a 
case  on  the  authority  of  Dr.  Landry  in  which  this  sequence 
held ;  and  it  must  be  noted  in  connection  with  this  occur- 
rence that  gangrene  has  frequently  been  observed  in  con- 
nection with,  and  apparently  as  a  result  of,  malarial 
fevers.1 

Whatever  be  the  remote  cause  of  the  condition,  it 
appears  that  the  immediate  precursor  of  the  discharge  is 
contraction  of  the  superficial  arteries,  whether  in  connec- 
tion with  ague,  with  the  local  asphyxia  of  Reynaud,  or, 
possibly,  independently  of  both,  as  belonging  to  an  isolated 
and  unexplained  form  of  hemoglobinuria.  We  may 
accept  provisionally  the  view  of  Professor  Murri,  that 
the  corpuscular  destruction  takes  place  in  the  superficial 
vessels  in  which  the  stagnation  has  occurred,  and  that 
arterial  spasm,  whatever  be  its  cause,  is  the  essential 
factor  in  the  disease. 

These  conclusions  are  not  contradicted  by  the  excep- 
tional appearance  of  the  disorder  after  violence,  exercise, 
and  alcoholic  excess  ;  the  disease  has  not  been  thus  created  ; 
the  attacks  have  been  brought  on  in  a  person  who  has 
previously  acquired  the  liability. 

As  to  treatment :  tenacious  as  the  disorder  proves  Treat- 
itself  in  many  cases,  there  are  others  which  show  that,  meut* 
independently  of  medicine,  it  has  a  tendency  to  recovery. 
No  patient  is  as  yet  known  to  have  died  directly  of  the 
disease,  though  many  have  died  with  it ;  some  have  been 
apparently  cured,  and  others  have  outlived  it.  The 
measures  which  are  indicated  are  of  two  kinds :  quinine 
as  possibly  curative  of  the  disorder ;  uniform  warmth  as 
preventive  of  the  attacks. 

The  most  remarkable  point  in  the  therapeutics  of  the 
complaint  is  the  effect  of  temperature.  Patients  when 
attacked  instinctively  seek  warmth  ;  go  to  bed  if  they  can, 
cover  themselves  with  clothes,  and  await  the  relief  which 
the  warmth  brings.    In  most  instances  cold  is  the  only 

1  Hertz,  Malarial  Diseases,  Ziemssen's  Cyelopa-dia,  vol.  ii.  p.  613, 
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exciting  cause  of  the  attacks ;  in  constant  warmth  they  are 
totally  absent.  Even  where,  as  in  the  case  of  Dr.  Druitt, 
the  disorder  in  a  temperate  climate  has  displayed  a  peri- 
odic or  diurnal  tendency,  its  habit  in  that  respect  has  been 
completely  broken  by  a  tropical  temperature.  Dr.  Druitt 
had  but  one  attack  of  his  disorder,  and  that  brought  on 
by  a  definite  chill,  during  his  winter  in  Madras.  Possibly 
some  such  tropical,  or  a  subtropical,  resort,  with  quinine 
if  indicated,  and  especial  care  to  avoid  malaria,  would 
be  more  often  desirable  than  attainable  in  this  disease. 
Where  not  attainable,  much  may  be  done  with  warm 
clothing  and  by  the  avoidance  of  exposure,  together  with 
a  dietary  including  wine  or  some  alcoholic  drink,  some- 
what oftener  than  might  otherwise  be  needed.  Such 
measures  may  keep  off  the  attacks ;  and  with  a  disorder 
often  of  limited  duration,  this  may  be  equivalent  to  curing 
the  disease.  Dr.  Barlow1  found  that  a  patient  of  his  who 
from  childhood  had  been  washed  in  very  hot  water,  became 
less  susceptible  to  the  disorder  when  cold  water  had  been 
gradually  substituted  for  hot :  the  suggestion  presented 
must  be  put  to  the  test  of  further  experience. 

As  to  pharmaceutical  measures,  quinine  takes  the  first 
place.  Obviously  suggested  by  the  aguish  similitude  and 
the  occasional  aguish  antecedents  of  the  disease,  the 
remedy  is  no  novelty  in  this  relation.  It  was,  as  already 
stated,  employed  by  Prout.  Though  its  specific  action 
appears  to  be  less  marked  than  with  the  common  forms  of 
ague,  the  facts  which  have  been  accumulated  do  not  allow 
us  to  doubt  that  something  of  the  same  effect  must  be 
attributed  to  it.  Dr.  Druitt,  who  spoke  from  an  expe- 
rience which  probably  no  other  member  of  the  profession 
can  adduce,  says,  'of  medicines  deserving  the  name  there 
was  but  one,  and  that  was  quinine  in  full  doses.'  He 
found  that  the  attacks  were  kept  off  by  large  doses  of  the 
drug,  but  that  its  beneficial  effect  diminished  with  re- 
petition, until  at  last,  though  it  still  continued  to  be 
generally  beneficial  to  health,  it  lost  its  control  over  the 
haemorrhage.  And  many  other  cases  testify  at  least  to  the 

1  Clin.  Trans.,  vol.  xvi.  p.  188. 
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suspension  of  the  disorder  under  quinine,  while  with  some 
it  has  totally  ceased  under  its  influence. 

My  own  experience  amounts  to  this :  I  have  treated 
seven  patients  with  quinine  alone  ;  four  with  quinine  and 
iron  ;  one  with  quinine  and  iodide  of  potassium ;  one 
with  iodide  of  potassium  alone ;  one  with  iron  alone ; 
and  several  without  medicine.  The  results  are  detailed 
in  the  appended  cases.  Of  those  who  took  quinine  alone, 
five  were  obviously  benefited,  two  of  whom  were  apparently 
cured.  In  one  the  remedy  was  discontinued  on  the  occur- 
rence of  measles ;  in  another  no  definite  result  was  ob- 
tained. Two  considerations  make  it  difficult  to  estimate 
the  effects  of  any  remedy  in  this  disorder:  one  is  the 
capricious  manner  in  which  it  will  sometimes  come  to 
an  end ;  the  other  is  its  tendency  to  recur  after  a  long 
interval  when  thought  to  be  cured.  The  cases  most 
amenable  are  those  in  which  the  aguish  antecedents  are 
most  distinct.  The  man  whose  case  I  brought  before  the 
Medico-Chirurgical  Society  in  the  year  1865,  who  had  had 
ague  fourteen  years  before  his  attack,  and  was  attacked 
in  an  aguish  district,  having  all  but  died  under  the  com- 
bined effects  of  mercury  and  pneumonia,  lost  his  symp- 
toms under  quinine  and  iron,  left  the  hospital  apparently 
well>  and  when  by  chance  I  saw  him  four  years  later 
(1869),  had  had  no  return. 

The  man  whose  case  is  related  at  p.  1220,  who  had  had 
a  malarial  affection  three  years  before  the  hematuria,  lost 
the  latter  under  quinine  and  iron  and  three  years  later 
was  still  free.  In  five  cases  the  attacks  ceased  to  occur 
under  full  doses  of  quinine  conjoined,  in  two  of  them,  with 
iron,  though  the  evidence  of  recovery  is  inconclusive.  In 
one  of  these  (that  of  Oath.  Evans,  p.  1193),  the  hamiaturic 
symptoms  entirely  ceased,  and  remained  absent  until  her 
death,  which  was  due  to  another  cause.  The  remaining 
four  patients — Madden,  Hercock,  Taylor,  and  Jones — left 
the  hospital  apparently  well,  though  it  was  not  known  how 
long  they  remained  so.  Two  cases,  treated  with  quinine 
alone,  left  the  hospital  apparently  well,  but  had  recur- 
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rences  afterwards  (R.  Baker  and  Stone).  The  quinine  to 
be  effective,  whether  permanently  or  temporarily,  needed 
to  be  given  in  full  doses,  generally  about  twenty  grains  a 
day.  One  of  these,  a  child  nine  years  of  age,  had  recur- 
rences under  six  grains  a  day,  none  under  nine  grains. 

Other  drugs  may  be  more  briefly  dismissed.  Arsenic 
lias  been  used,  and  may  be  useful  as  an  antiperiodic, 
should  quinine  fail  or  be  inadmissible.  Antisyphilitic 
measures  have  been  resorted  to,  though  we  have  no  reason 
to  suppose  that  syphilis  is  often,  or  especially,  associated 
with  the  disease.  Yet  it  may  co-exist,  and  in  two  of  my 
cases  iodide  of  potassium  was  given  with  apparent  advan- 
tage. Professor  Murri  has  attributed  benefit  to  mercury 
in  similar  circumstances.  Apart  from  syphilis,  mercury 
proved  so  obviously  injurious  in  a  case  I  have  already 
adverted  to,  that  I  have  refrained  from  employing  it.  The 
yellowness  of  the  skin  has  occasionally  directed  the  efforts 
of  the  practitioner  to  the  liver,  and  suggested  mercurials, 
nitro-muriatic  acid,  and  other  reputed  remedies  for  jaun- 
dice. But  bile  is  not  wanting  in  the  motions;  and  if  the 
colour  of  skin  is  by  blood  and  not  by  bile,  such  drugs  at 
best  are  useless.  The  action  of  this  metal  in  reducing  the 
number  of  blood-corpuscles  and  causing  anaemia  would 
seem  to  render  it  better  suited  to  increase  than  to  di- 
minish the  effects  of  the  disorder. 

Of  direct  means  of  stopping  the  haemorrhage  there  are 
none  except  it  be  warmth.  Iron  is  an  obvious  requirement 
to  mitigate  the  results  of  the  haemorrhage,  and  may  be 
given  in  an  astringent  form. 

The  following  cases  may  serve  to  fill  up  some  of  the 
deficiencies  in  the  preceding  account.  For  the  Oppor- 
tunity of  observing  one  of  them  I  am  indebted  to  Sir 
W.  Jenner.  Another  is  quoted  from  the  narrative  of  the 
sufferer.  For  the  others  the  responsibility  must  fall  upon 
myself.  The  comparative  infrequency  of  the  disease  must 
excuse  the  length  at  which  I  have  recorded  my  experience. 

On  Jane  7,  1877,  I  was  asked  by  Mr.  Fuller  to  see  a  young 
woman  who  was  passing  large  quantities  of  blood  with  the  urine. 
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She  was  thirty-two  years  of  age,  a  lady's  maid.    Her  health  had  Malarial 

always  been  good,  excepting  that  she  had  been  liable  to  attacks 

of  vomiting,  so-called  bilious  attacks,  until  this  illness,  which  typhoid. 

dated  from  a  certain  day  towards  the  close  of  the  preceding  April,  ^J^6" 

on  which  while  voyaging  homewards  in  a  yacht,  after  a  prolonged  blood  dis- 

tour  in  the  Mediterranean,  she  went  ashore  at  Port  Mahon  in  charge 

,  with  urine. 

Minorca,  and  walked  for  several  miles  inland,    blie  came  home  Purpura: 
much  fatigued;  for  the  two  or  three  subsequent  days  had  a  local  swell- 
general  feeling  of  illness,  with  aching  in  the  bones,  and  for  the  n^'ritis 
rest  of  the  way  home  frequent  sickness,  feverishness,  with  in-  and 
complete  and  irregular  shivering.    On  reaching  London  she  was  jj^Jj^' 
placed  nnder  the  care  of  Mr.  Fuller,  who  saw  her  on  May  5,  and  from  per- 
recognised  her  condition  as  one  of  malarial  fever.    Her  morning  j[°™gj0n  of 
temperature  was  from  99  5°  to  100°  ;  this  was  daily  succeeded  by 
creepings,  chilliness,  imperfect  rigors,  and  a  temperatnre  winch 
by  the  afternoon  had  reached  103-5°  or  104°,  this  falling  during 
the  night  with  profuse  sweating.    The  liver  was  enlarged  to  the 
touch,  the  skin  yellowish,  the  alvine  discharges  seldom  and  pale, 
the  nrine  free  from  albumen,  but  tinged  apparently  with  bile. 
Under  purgatives,  followed  by  quinine,  she  had  so  far  recovered 
by  May  24  that  it  was  arranged  that  she  should  leave  her  room 
as  convalescent  on  the  morrow.    But  before  doing  so  she  was 
present  at  the  unpacking  of  some  boxes  of  apparel  in  her  charge 
which  had  been  recently  landed.    The  clothes  were  found  to  be 
wet  through  with  sea- water,  to  their  detriment  and  hers;  for 
whether  from  the  agitating  nature  of  the  scene,  or  the  handling 
of  the  wet  garments,  she  relapsed  into  a  condition  resembling 
but  in  one  respect  that  from  which  she  had  emerged.  Together 
with  a  return  of  the  intermittent  febrile  symptoms,  she  had  great 
pain  in  the  loins,  withont  at  first  any  change  in  the  urine,  which 
was  pale  and  natural  ;  but  on  the  29th  this  secretion  became 
nearly  black  as  if  with  blood.    With  succeeding  days  the  dis- 
colouration of  the  urine  rather  increased  than  diminished,  and 
fuither  symptoms  displayed  themselves,  a  condition  like  that 
of  rheumatism  which  involved  the  joints  of  the  left  upper  ex- 
tremity, certain  lumps  or  localised  oedemata  which  will  be  more 
particularly  described,  and  spots  of  purpura. 

On  June  7  I  first  saw  her.  Up  to  this  date,  as  well  as  for 
many  later  particulars,  I  am  largely  indebted  to  Mr.  Fuller's 
observation.  She  had  an  aspect  of  mnch  febrile  prostration  ; 
her  face  was  bloated,  and  the  right  eyelids  intensely  cedematous, 
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so  as  to  close  them  as  if  there  were  some  cause  of  swelling 

o 

limited  to  that  eye ;  but  there  was  no  stye,  nor  any  ecchymosis 
or  redness ;  as  much  of  the  conjunctiva  as  could  be  exposed  was 
natural.  On  the  left  temple  was  a  circumscribed  cedematous 
lump,  like  a  bruise,  except  that  it  was  not  discoloured  ;  there 
was  no  general  oedema  of  the  face,  nor  any  of  the  legs  or  else- 
where, but  the  right  shoulder,  elbow,  and  wrist  were  red  and 
painful,  as  if  from  rheumatism.  No  fluid  could  be  detected  in 
the  synovial  cavities,  and  it  was  thought  that  the  joint  symptoms 
were  on  the  mend.  The  complexion  was  sallow,  though  not  to 
be  called  yellow,  giving  a  suggestion  of  blood-poisoning  more 
nearly  related  to  septic  influence  than  to  uraemia.  There  were  a 
few  spots  of  purpura  now  fading  about  both  elbows.  The  liver 
could  not  be  felt  below  the  ribs,  nor  the  spleen  at  all.  There 
was  no  sign  of  pneumonia,  nor  was  there  any  abnormal  sound 
with  the  heart.  The  pulse  was  140;  the  tongue  coated  and 
somewhat  dry;  the  temperature  now  (7  p.m.)  102°. 

Taking  into  consideration  the  repeated  rigors,  the  discolouration 
of  the  skin,  the  rheumatoid  symptoms,  and  the  purpura,  together 
with  the  defined  swellings  about  the  orbit  and  temple,  presu- 
mably either  haemorrhagic  or  the  results  of  venous  clotting,  it 
was  clear  that  the  conditions  were  not  such  as  could  ensue  upon 
simple  nephritis,  but  were  to  be  ascribed  to  a  state  of  blood 
which  mere  nephritis  is  insufficient  to  produce.  It  was  necessary 
to  regard  the  renal  congestion,  as  evinced  by  the  hsematuria  and 
lumbar  pains,  as  but  one  of  a  series  of  common  results.  As  to 
the  common  cause,  pyaemia  was  negatived  by  the  absence  of  any 
discoverable  injury,  by  the  freedom  of  the  lungs  from  even  the 
smallest  signs  of  pneumonia,  and  by  the  absence  of  fluid  from 
the  affected  joints,  together  with  the  decided  mitigation  in  the 
symptoms  affecting  them.  The  history  and  the  symptoms  alike 
pointed  to  intermittent  hsematuria  ;  which  indication  found  verifi- 
cation as  soon  as  the  urine  could  be  placed  under  the  microscope. 

This  secretion  was  of  the  colour  of  porter,  and  did  not  differ 
at  first  sight  from  common  bloody  urine,  but  after  standing  it 
deposited  a  bulky  sediment  nearly  the  colour  of  the  crust  of  port 
wine,  leaving  the  superstratum  clear,  bright  and  tawny,  with  a 
tint  between  Yogel's  6  and  7  'red'  and  'brownish  red.'  The 
deposit  under  the  microscope  consisted  of  a  delicately  granular 
or  amorphous  web,  in  which  were  included  a  large  number  of 
cells  of  renal  epithelium,  which  wTere  much  swollen  and  coloured 
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to  a  deep  red-brown,  rs  if  stained  with  blood,  but  not  a  single 
blood-corpuscle  could  be  discovered.  Numbers  of  large  casts 
were  seen,  some  of  which  contained  such  epithelial  cells  as  have 
been  mentioned  and  other  yellow  indeterminate  specks.  Linear 
and  dumb-bell  bacteria  were  closely  distributed  everywhere, 
crystals  of  uric  acid  were  large  and  numerous,  but  no  oxalate  of 
lime  could  be  found.  It  is  to  be  added  that  neither  on  this  nor 
any  subsequent  examination  could  any  blood-crystals  or  yellow 
specks  be  discovered,  even  with  high  powers.  The  urine  was 
intensely  acid,  it  gave  with  heat  an  albuminous  clot  of  a  third, 
which  nitric  acid  did  not  perceptibly  lessen. 

Enquiring  more  particularly  as  to  the  relation  of  the  fever 
to  the  hsematuria,  it  was  somewhat  indefinite.  The  patient  had 
shivered  ou  the  morning  before  the  blood  appeared,  but  the 
haemorrhage  went  on  steadily  from  day  to  day  without  any 
intermittent  character.  Early  in  the  disorder  the  fever  in  its 
daily  access  and  nightly  remission  had  a  distinctly  quotidian 
type,  but  later,  both  before  the  urine  became  bloody  and  after- 
wards, imperfect  rigors,  creepings,  and  horripilations  presented 
themselves  without  regularity. 

Presuming  upon  the  nature  of  the  case  even  before  the  urine 
was  examined,  quinine  was  resumed  ;  at  first  as  the  sulphate,  at 
the  rate  of  5  grains,  shortly  increased  to  7  grains,  every  four 
hours;  this  causing  sickness,  was  changed  to  the  hydrochlorate, 
and  thus  continued  without  inconvenience. 

The  patient  immediately  and  greatly  improved.  Next  day 
the  urine  was  a  shade  paler  and  the  albumen  diminished  to  a 
fourth.  There  were  still  numerous  casts  but  no  blood-corpuscles, 
blood-crystals,  or  yellow  particles.  On  the  9th  a  few  blood- 
corpuscles  were  discovered,  and  now  the  epithelium,  which 
hitherto  had  been  deeply  tinted,  was  faler.  There  was  a  heavy 
brown  sediment,  no  longer  amorphous,  but  consisting  of  casts  and 
renal  epithelium ;  the  urine  was,  as  it  had  always  been,  fairly 
plentiful. 

An  attack  of  diarrhoea  on  the  ]2th  made  it  necessary  to 
lessen  the  quinine.  The  left  arm  had  now  become  cedematous, 
which  condition,  as  I  learned  from  Mr.  Fuller,  gradually  ex- 
tended to  the  whole  surface  of  the  body,  while  the  right  pleura 
and  the  peritoneum  also  gave  signs  of  containing  fluid.  The 
heart  at  this  time  was  turbulent,  a  murmur,  whether  anaamic  or 
valvular,  was  widely  distributed,  and  the  pulse  ranged  from  140 
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to  160,  and  there  was  much  ctyspnoea,  so  that  the  patient  could 
not  rest  but  in  a  chair. 

Under  digitalis  and  iron  these  conditions  gradually  mended, 
while  the  urine  slowly  resumed  its  normal  characters.  This  on 
the  27th  was  still  tinted  with  blood,  though  more  faintly,  about 
Vogel's  ~No.  5  or  yellowish  red.  There  was  a  large  deposit 
which  consisted  of  renal  epithelium  still  coloured  brown,  granular 
casts,  crystals  of  uric  acid,  and  a  quantity  of  pulverulent  deposit 
which  was  closely  intermixed  with  bacteria.  Heat  now  gave  a 
coagulum  of  ^-th,  which  nitric  acid  almost  wholly  dissolved. 
There  was  a  copious  precipitate  with  nitric  acid  in  the  cold, 
none  with  acetic  acid.  From  this  time  the  improvement  both 
in  general  symptoms  and  in  the  state  of  the  urine  continued  ;  by 
the  middle  of  July  all  dropsy  and  most  of  the  dyspnoea  had 
gone,  leaving  weakness  and  want  of  appetite  as  the  chief 
troubles.  It  was  noticed  that  any  attempts  to  give  solid  food 
wrere  at  first  followed  by  a  rise  of  temperature  up  to  103 '5°  or 
104"0°  ;  under  the  influences  of  time  and  nitro-muriatic  acid  this 
result  ceased  to  ensue,  and  on  July  25  she  was  remitted  to  St. 
George's  Hospital,  there,  as  it  was  hoped,  to  complete  her  con- 
valescence. 

It  should  have  been  mentioned  that  the  menstrual  discharge 
was  due  but  did  not  occur  about  the  time  of  the  beginning  of 
the  renal  haemorrhage.  The  next  period,  while  it  was  on  the 
wane,  was  attended  with  the  normal  evacuation.  I  have  not 
described  the  treatment  in  daily  detail,  but  she  suffered  much 
from  constipation,  and  was  once  much  relieved  by  the  removal 
by  injection  of  a  large  collection  of  hardened  faeces. 

On  admission  her  face  had  an  earthy  tint  which  gradually 
deepened  so  that  a  sort  of  sunburnt  brown  replaced  the  former 
pallor.  There  was  no  dropsy  nor  any  more  definite  complaints 
than  of  weakness  and  want  of  appetite.  A  soft  systolic  murmur, 
apparently  anaemic,  was  audible  both  to  right  and  left  of  ster- 
num at  the  base  of  the  heart.  The  urine  was  of  a  dirty  yellow 
colour,  not  obviously  abnormal  in  appearance  ;  it  was  albuminous 
to  ^th,  and  gave  a  slight  brownish  deposit  which  consisted  of 
blood-corpuscles  with  a  few  granular  casts  and  some  squamous 
epithelium. 

The  abdomen  was  generally  and  indefinitely  hard;  neither 
the  liver  nor  the  spleen  could  be  felt,  though  the  position  of  the 
latter  organ  was  somewhat  tender. 
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In  the  hospital  the  urine  became  nearly  natural,  retaining 
only  a  trace  of  albumen  ;  but  the  general  condition  did  not  im- 
prove. She  remained  feeble,  wholly  without  appetite,  and 
vomited  at  first  infrequently,  but  after  a  time  more  often,  even 
for  several  days  together,  after  every  attempt  to  take  food.  On 
August  18  she  began  to  have  diarrhoea,  which  continued  in  spite 
of  all  that  could  be  done,  was  attended  with  occasional  rigors 
and  followed  by  rapidly  increasing  prostration,  subsultus,  and 
delirium.    On  the  25th  she  became  unconscious  and  died. 

The  body  was  well  nourished  :  it  contained  a  good  deal  of  posf_ 

yellow  fat :  the  superficial  veins  were  blood-stained  :  on  the  belly  mortemex- 

PiTi  animation, 
were  a  tew  ecchymoses.    I  he  immediate  cause  ot  the  diarrhoea 

and  death  was  perforation  of  the  intestine  and  limited  extrusion  of 
its  contents.  In  the  lower  part  of  the  pelvis,  behind  the  pubic 
arch,  was  an  irregular  cavity  circumscribed  by  adhesions;  this 
lay  transversely  across  the  pelvis,  in  contact  with  the  upper  and 
back  part  of  the  bladder.  It  would  have  held  about  a  pint.  At 
the  time  of  examination  it  was  nearly  empty,  though  on  pressure 
of  the  neighbouring  bowel  a  little  faecal  matter  appeared  in  it. 
The  surrounding  intestines  were  matted  together  ;  a  single  coil 
crossed  the  cavity.  Opening  into  this  space  were  two  ulcers, 
each  about  as  large  as  a  silver  penny,  though  somewhat  trian- 
gular in  shape,  which  were  separated  from  each  other  only  by 
a  narrow  band  of  mucous  membrane,  and  each  of  which  made 
a  free  communication  betwTeen  the  interior  of  the  bowel  and 
the  space  without.  These  were  in  the  small  intestine,  though  so 
much  were  the  bowels  matted  together  that  it  was  not  practicable 
to  determine  their  exact  situation.  The  portion  of  bowel  where  the 
perforations  were  was  extensively  patched  with  dark  cicatricial 
tissue,  such  as  might  have  resulted  from  typhoid  ulceration, 
which  origin  also  was  with  probability  to  be  assigned  to  the  per- 
forations. The  rectum  which  was  in  the  immediate  vicinity  of 
the  cavity  was  natural.  The  vagina,  uterus,  and  ovaries  also  in 
close  relation  to  the  cavity  were  natural.  The  lungs  were  con- 
gested and  cedematous,  one  minute  cretaceous  tubercle  was  found. 
The  heart  was  of  a  normal  size  (ten  ounces),  it  was  of  a  light 
buff  colour ;  the  muscular  fibres  as  seen  with  the  microscope 
appeared  to  consist  of  closely  packed  small  oil-globules,  to  the 
almost  total  exclusion  of  the  strige.  A  little  soft  atheroma  was 
found  on  the  aortic  and  mitral  valves.  The  blood  was  generally 
fluid,  though  there  were  one  or  two  small  coagula  in  the  right 
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ventricle.    The  liver  weighed  6  lbs.  2  ozs.    Ifc  was  smooth  on 
the  surface,  except  one  or  two  small  depressions,  such  as  belong 
to  early  cirrhosis ;  in  substance  it  was  fatty  to  the  most  extreme 
degree  ;  the  section  was  like  that  of  foie  gras,  of  a  very  light 
yellow,  uniform  and  greasy.    The  tissue  floated  in  water.  De- 
tached cells  of  epithelium,  as  seen  with  the  microscope,  were 
swollen  with  large  oil-globules,  while  in  section  the  structure 
displayed  little  else  than  these  bodies  in  uniform  arrangement  to 
the  exclusion  of  the  normal  hepatic  structure.    Many  of  the 
portal  canals  displayed  the  results  of  extravasation,  though  not 
to  such  an  extent  as  was  apparent  with  the  spleen  and  kidney. 
The  tissue  around  the  blood-vessels  was  at  many  points  stuffed 
with  extruded  leucocytes  in  dense  circumscribed  masses  ;  in  one 
or  two  similar  places  were  small  quantities  of  yellow  blood-pig- 
ment.   The  spleen  was  not  obviously  unnatural  in  size  or  appear- 
ance ;   it  weighed  5  ounces  and  was  slightly  soft  in  texture. 
Sections  made  after  hardening  presented,  however,  an  extra- 
ordinary quantity  of  blood-pigment,  scattered  through  the  proper 
tissue  and  collected  along  the  edges  of  the  fibrous  septa.  The 
pigment  masses  were  of  deep  yellow  colour,  and  of  very  various, 
often  large  size,  as  seen  in  the  woodcut,  page  1179.  The 
kidneys  weighed  together  10  ounces  ;  they  were  typically  white 
and  fatty  both  on  surface  and  in  section,  pale  bufF,  greasy,  and 
bloodless.     The  epithelium  was  extravagantly  fatty,  the  cells 
swollen  with  oii-globules,  so  that  they  looked  almost  as  if  they 
belonged  to  the  liver.    In  the  cones  were  several  white  specks, 
as  large  as  mustard  seeds,  which  looked  like  old  abscesses,  though 
under  the  microscope  they  showed  only  fatty  ceils  of  somewhat 
indeterminate  character,  possibly  epithelial,  possibly  altered  pus 
or  white  corpuscles.    Upon  the  pelvic  membrane  were  spots  of 
ecchymosis.    After  hardening  sections  displayed  numerous  small 
tracts  of  extravasated  blood-corpuscles;  these  were  little  more 
than  punctiform  to  the  naked  eye,  but  with  the  microscope  pre- 
sented the  appearance  of  somewhat  extensive  regions  of  cor- 
puscles, in  some  instances  surrounding  the  malpighian  bodies 
outside  their  capsules,  and  in  others  lying  interstitially  in  con- 
nection with  the  cones,  and  on  the  outer  part  of  the  cortex 
immediately  beneath  the  capsule  of  the  organ.    Some  of  these 
minute  extravasations  consisted  chiefly  of  red  corpuscles,  of  which 
the  colour  was  retained,  others  mainly  of  white.    (See  wood- 
cut, p.  1179.)    Many  of  the  blood-vessels,  especially  in  the  cones, 
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were  stuffed  with  blood-corpuscles.  Iu  several  of  the  tubes, 
both  straight  and  convoluted,  were  granules  of  deep  yellow 
blood-pigment.  The  tubes  were  otherwise  natural,  save  that 
they  were  overfilled  with  swollen  epithelium.  There  was  no 
lardaceous  change  either  in  the  kidney  or  elsewhere. 

Several  of  the  joints  were  opened  for  evidence  of  pyaemia, 
but  none  found. 

This  case  presented  a  complication  of  typhoid  with  malarial 
fever,  not  an  unknown  concurrence ;  which  diseases  appear  to  have 
attacked  the  patient  at  about  the  same  time,  or  simultaneousljr. 
In  the  middle  period  of  the  illness  the  symptoms  of  the  latter 
were  chiefly  apparent,  together  with  those  of  the  hsematuric 
affection  which  had  succeeded  upon  it.  The  character  of  the 
haematuria  was  sufficiently  characteristic  of  its  malarial  origin 
in  the  disintegration  of  the  corpuscles,  which,  when  the 
haemorrhage  was  most  profuse,  was  complete.  The  succeeding 
symptoms  of  local  effusion  and  rheumatoid  pain  were  probably, 
like  the  purpura,  caused  by  extravasation  of  blood  or  its  material, 
such  as  constituted  the  haematuria.  Haemorrhages  in  many 
situations  are  well  known  as  results  of  the  malarial  influence, 
and  the  state  of  the  organs  as  found  after  death  gave  numerous 
evidences  of  the  process.  Later,  the  dropsy  evinced  a  condition 
of  ordinary  nephritis,  secondary,  no  doubt,  to  the  disturbance 
of  the  kidneys  by  the  evacuation.  The  effect  of  cold  was  not 
prominent  in  this  instance  ;  the  cases  of  Dare  and  Rose  Baker 
furnish  instances  in  which  the  hasmaturic  discharge  began  and 
continued  independently  of  any  such  external  agency.  The 
beneficial  effect  of  quinine  in  this  case,  as  in  the  others,  was 
sufficiently  noticeable  ;  all  haematuric  symptoms  had  subsided 
before  the  death  of  the  patient,  and  indeed  it  may  be  presumed 
that  recovery  would  have  taken  place  but  for  the  perforation, 
which  was  probably  a  late  result  of  the  typhoid. 


Ellen  Collingbourne,  aged  3  years  and  2  months,  was  kindly 
sent  into  St.  George's  Hospital  to  be  under  my  care,  by  my 
colleague,  Dr.  Ewart,  under  whose  notice  she  had  come  as  out- 
patient. She  was  admitted  on  November  22,  1883.  She  was 
born  in,  and  had  never  left,  London.  She  lived  in  Besborough 
Street,  Pimlico,  about  150  yards  from  Vauxhall  Bridge,  on  the 
ground  floor.  Her  mother  knew  of  no  ague,  nor  of  any  illness 
similar  to  the  child's,  in  the  neighbourhood.    On  November  22 
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of  last  year,  exactly  a  year  before  her  admission,  she  had  her  first 
attack  of  haematuria,  together  with  nasal  catarrh.  The  urine 
for  a  time  was  nearly  black.  Since  then  the  haemorrhage  has 
recurred,  according  to  the  mother's  statement,  about  once  a  fort- 
night, the  largest  interval  having  been  in  the  summer.  The 
attacks,  on  the  same  authority,  present  themselves  in  this  wise. 
The  child  shivers,  looks  very  cold,  is  cold  to  the  touch,  and  turns 
all  colours,  the  face  and  lips  white,  the  finger- nails  blue.  The 
shivering  lasts  about  ten  minutes  :  she  gets  better  on  being  well 
wrapped  up,  but  does  not  sweat.  The  first  urine  passed  after 
the  rigor  is  black,  and  it  so  remains  for  the  day,  resuming  its 
natural  appearance  on  the  following  night.  The  attacks  never 
came  on  in  bed  nor  in  the  house,  but  only  when  she  had  been 
out  in  the  cold.  No  periodicity  was  noticed.  Since  the  disorder 
began  she  has  lost  flesh,  and  the  skin  has  been  yellow  from  time 
to  time. 

She  was  brought  to  the  hospital  in  an  omnibus  ;  the  day  was 
rather  cold,  but  she  did  not  appear  to  get  chilled.  On  admission 
she  was  somewhat  anaemic,  the  liver  could  be  felt  a  little  below 
the  ribs,  the  spleen  not.  Before  and  behind  both  lungs  crackling 
bronchitic  sounds  were  audible.  Some  dark  urine,  which  had 
been  passed  before  admission,  which  was  very  characteristic  of 
her  disorder,  was  brought  with  her  ;  and  after  she  had  been  in 
the  hospital  five  hours  some  more  was  passed  which  was  equally 
so.  Later  in  the  day  the  urine  resumed  its  natural  appearance, 
excepting  that  it  was  lithatic.  Reserving  the  observations  on 
the  urine  to  be  placed  together  subsequently,  the  child  was  kept 
without  medical  treatment  and  remained  quiescent  until  No- 
vember 28,  when  she  was  sent  out  for  a  quarter  of  an  hour,  and 
returned  without  having  experienced  any  ostensible  chill.  On 
her  return  the  hands  and  feet  were  found  to  be  cold ;  the  tempe- 
rature in  the  axilla  went  up  to  100'6°,  and  the  breathing  was 
somewhat  quickened.  Two  hours  later  she  again  passed  dark 
water,  but  not  so  highly  coloured  as  formerly.  The  water 
resumed  its  natural  appearance  in  the  evening.  On  the  29th  she 
was  placed  in  a  warm  bath,  taken  out  and  dried  before  the  fire, 
being  carefully  protected  from  cold.  The  urine  first  passed  after 
the  bath  was  normal;  some  passed  6^  hours  afterwards,  and 
some  more  than  1^  hour  later,  were  black,  the  temperature  at  the 
same  time  rising  to  99" 4°.  The  mother  had  not  known  haema- 
turia  to  follow  a  bath,  excepting  on  one  occasion,  and  then  not 
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until  the  following  day.  On  December  1  there  was  a  brief 
recurrence  of  the  haematuria,  without  known  exposure  or  any 
appearance  of  chill.  On  this  day  she  began  to  take  quinine,  a 
grain  every  6  hours,  which  was  gradually  increased  to  twice 
the  equantity,  to  be  finally  discontinued  on  the  19th,  for  reasons 
which  will  be  subsequently  stated.  On  December  4  another 
attack  occurred  without  hsematuria.  The  child  was  washed  all 
over  with  warm  water  in  the  morning,  and  immediately  after- 
wards the  fingers,  thumb,  nails,  and  part  of  the  dorsum  of  the 
left  hand  became  purple  and  cold.  At  the  junction  of  the  dis- 
colouration with,  the  healthy  skin  were  a  few  irregular  purple 
patches.  Dr.  Hewitt,  the  house  physician,  who  witnessed  this 
change,  which  I  did  not,  had  the  limb  wrapped  in  cotton  wool, 
and  in  three  hours  the  discolouration  had  entirely  disappeared. 
On  December  18,  without  any  fresh  recurrence  of  the  disorder, 
the  child  was  found  to  be  extremely  feverish,  with  flushed  face, 
rapid  and  harsh  breathing,  and  lithatic  urine.  On  the  following 
day  a  well-marked  general  eruption  appeared,  which  was  re- 
garded, without  hesitation,  as  that  of  measles,  and  the  eyes  were 
watery.  Severe  bronchitis  set  in,  followed  by  signs  of  broncho- 
pneumonia of  both  bases,  and  then  by  ulceration  of  the  tonsils, 
bloody  discharge  from  the  right  ear,  and  much  laryngeal 
dyspnoea,  under  which  she  sank  on  December  26. 

When  each  attack  made  itself  manifest  in  the  urine  this 
assumed  a  dark  colour,  which  varied  somewhat  on  different 
occasions,  assuming  that  of  brown  sherry,  porter,  or  black 
coffee ;  it  was  at  first  turbid,  but  on  standing  deposited  a  light- 
coloured  sediment,  leaving  the  upper  liquid  dark,  but  bright  and 
clear.  The  discolouration  lasted  for  one  or  two  urinations  ;  the 
urine  then  became  lithatic,  and  then  pale,  clear,  and  natural. 
The  urine  under  the  attacks  gave,  with  heat  and  acid,  an 
albuminous  coagulum  of  from  one-eighth  to  a  sixteenth.  In  the 
intervals  it  was  quite  free  from  albumen.  The  guaiacum  test 
gave  evidence  of  blood,  while  the  urine  was  discoloured  ;  none  in 
the  intervals.  Standing  with  strong  hydrochloric  acid,  a  thick 
indigo  pellicle  was  at  all  times  produced.  The  discoloured  urine 
was  examined  with  the  spectroscope  by  Mr.  Donkin  on  several 
occasions,  with  the  constant  appearance  of  the  two  bands  of  oxy- 
baemoglobin.  The  microscope  showed  during  the  attacks  the 
characteristic  brown  sediment,  more  or  less  involved  in  a  faint 
structureless  translucent  web,  such  as  has  been  described  with 
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reference  to  other  cases.  There  were  small  granular  and  hyaline 
casts ;  no  crystals  of  any  kind.  Not  a  single  blood-corpnscle 
was  at  any  time  discovered.  The  specific  gravity  of  the  nrine 
varied:  when  discoloured,  from  1017  to  1025;  when  lithatic, 
from  1025  to  1029 ;  when  natural,  from  1014  to  1025. 

Some   chemical   estimations   made   at  different  times  are 
appended. 

Post  On  post-mortem  examination  small  patches  of  recent  lymph 

mortemex-  ^ere  found  upon  the  pleura  covering-  the  lower  lobes  of  each 
animation.  »*  . 

lung,  while  the  lobes  themselves  were  extensively  hepatised  so 

as  to  sink  in  water.  Each  tonsil  was  ulcerated  and  covered 
with  a  whitish  slough ;  the  epiglottis  was  cedematous ;  the 
mucous  membrane  of  the  trachea  injected,  velvety,  and  covered 
with  mucus.  No  false  membrane  was  to  be  found  anywhere. 
The  liver  was  full  of  blood,  but  in  other  respects  appeared  to  be 
natural,  and  subsequent  microscopic  examination  failed  to  reveal 
any  further  abnormity.  The  spleen  presented  a  natural  appearance 
to  the  naked  eye,  and  also  on  microscopic  examination. 

The  kidneys  weighed  four  ounces.  They  were  smooth  ex- 
ternally j  the  capsules  not  adherent.  On  section  they  showed 
general  injection  which  was  most  marked  at  the  junction  of  the 
cones  and  cortices,  where  it  was  so  intense  as  to  give  to  the  naked 
eye  the  appearance  of  extravasation,  which  minute  examination 
proved  to  have  taken  place,  though  to  a  limited  extent.  Hardened 
sections  showed  general  injection  of  the  larger  arteries  and  veins, 
as  well  as  of  many  smaller  vessels  among  the  tubes,  and  of  about 
the  same  diameter  as  they.  In  the  cones  groups  of  such  in- 
jected vessels,  parallel  to  and  of  about  the  size  of  the  straight 
tubes,  were  disposed  among  them  at  regular  intervals.  But  the 
most  striking  morbid  appearance  was  an  irregular  mass  of  ex- 
travasated  blood,  of  which  the  diameter  was  three  or  four  times 
that  of  a  malpighian  body,  in  a  torn  cavity  of  the  cortical  tissue. 
Parts  of  this  had  wedged  their  way  between  the  straight  tubes, 
while  in  others  the  extravasation  had  become  intimately  mingled 
with  dislocated  convoluted  ducts.  In  the  greater  part  of  the 
mass  corpuscles  could  be  distinguished  ;  in  part  there  was  a 
mere  blood- tinted  granular  debris  :  whether  the  corpuscles  had 
broken  down  before  or  after  exit,  it  was  impossible  to  be  sure  ; 
but  it  may  be  said  that  the  granular  debris  bore  a  great  re- 
semblance to  what  was  seen  in  the  urine  during  life,  and  that 
blood-corpuscles  extravasated  as  such,  do  not  quickly  lose  their 
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character.  There  were  other  evidences  of  extravasation  which 
appeared  to  be  chiefly  arterial  in  origin.  Blood-corpuscles  were 
found  outside  a  considerable  artery.  In  several  cases  the  outer 
sheath  of  such  a  vessel,  or  the  connective  tissue  between  the 
vessel  and  the  tubes,  was  infiltrated  with  blood-coloured  material, 
in  which  granular  matter  could  be  detected  which  may  have 
consisted  of  disintegrated  corpuscles.  And  finally  an  empty 
cavity,  fringed  with  broken  tubes  and  vessels  which  had  been 
clearly  made  by  ante-mortem  violence,  and  could  hardly  have  re- 
sulted but  from  extravasation.  This  was  from  four  to  five  times 
the  diameter  of  a  malpighian  body.  All  the  results  of  extrava- 
ation  which  ha  ve  been  described  were  . at  or  close  to  the  junction 
of  the  cortex  and  cones.  The  tubes  and  malpighian  bodies  in 
general  were  natural. 

This  case  is  of  interest,  especially  as  regards  the  post-mortem 
examination.  The  extravasation,  and  the  results  of  extravasation, 
within  the  kidney  were  sufficiently  distinct,  though  the  haemor- 
rhage had  been  of  less  bulk  than  in  the  case  of  Evans  previously 
related.  The  symptoms  and  course  of  the  disease  were  much 
according  to  rule  ;  they  appeared  to  have  had  little  to  do  with 
the  fatal  conclusion,  which  may  be  regarded  as  accidenta1. 

I  have  not  thought  it  necessary  to  reproduce,  save  in  the  brief- 
est fashion,  a  case  which  I  published  in  the  '  Medico-Chirurgical 
Transactions  '  for  1865,  to  which  I  have  more  than  once  adverted. 
The  man,  who  denied  ever  having  had  syphilis,  contracted 
tertian  ague  in  Lincolnshire  fourteen  years  before  he  was  at- 
tacked with  the  haematuria.  This  came  on  at  Broadmoor, 
where  ague  was  then  prevalent,  and  occurred  at  irregular 
intervals  under  the  influence  of  cold  for  six  years.  After 
furnishing  in  St.  George's  Hospital  evidence  of  the  injurious 
effect  of  mercury,  under  a  salivating  course  of  which  cold  was 
found  more  readily  to  produce  the  attack,  he  was  seized  with 
pleuro- pneumonia  (the  result  of  cold  as  he  thought)  and  nearly 
died.  He  finally  recovered  under  quinine  and  iron,  and  left 
apparently  well  in  April,  1865.  I  last  saw  him  in  March,  1869. 
He  was  then  forty-six  years  of  age.  He  was,  as  he  had  alvvays 
been,  somewhat  yellowish  and  anaemic,  but  he  declared  himself 
to  be  in  perfect  health,  and  stated  that  he  had  never  had  the 
slightest  return  either  Of  the  shaking  or  the  haematuria.  He 
had  been  fully  exposed  during  three  winters  as  a  bricklayer. 
The  urine  was  found  to  be  perfectly  natural. 


Chap.  XX.  CASES  ILLUSTKATING  HISTOKY.  1205 


The  following  example  of  the  disease  is  peculiar  in  the  Hfemoglo- 
absence  of  shivering,  as  well  as  in  the  presence  of  articular  exejtec[ 
swelling.    Rose  Baker,  nine  years  of  age  when  first  admitted  cold;  no 
into  the  Hospital  for  Sick  Children,  had  always  lived  in  London  g|^en^on 
or  at  Haverstock  Hill,  and  had  never  been,  so  far  as  was  of  attacks 

known,  exposed  to  the  influence  of  malaria,  excepting  that  once  un?e.r 

'       r  .  quinine  ; 

she  spent  two  days  at  Oakley  Green  in  the  valley  of  the  Thames,  inter- 
where  ague  was  existent,  though  she  was  never  attacked  by  it.  ^^1]^ 
No  peculiarity  whs  noticed  about  her  until  the  December  of  swelling. 
1873,  when,  having  been  out  on  a  frosty  day,  it  was  noticed  that 
her  back  was  cold,  and  on  the  following  morning  she  passed 
water  of  the  colour  of  dark  port  wine,  consisting,  as  her  mother 
inferred,  chiefly  of  blood.    It  contained  no  coagula.    She  had 
had  no  pain  or  shivering.    During  the  next  week  or  two  she 
repeatedly  passed  water  of  this  character,  and  was  brought  to 
the  hospital  as  an  out-patient  under  Dr.  Cheadle,  by  whom  she 
was  remitted  to  my  care  as  an  in-patient.    She  was  kept  for  a 
fortnight  without  any  appearance  of  the  symptom,  which,  how- 
ever, occurred  immediately  upon  her  dismissal.    With  the  warm 
weather  the  hematuria  ceased. 

In  November,  1874,  she  again  began  to  pass  bloody  urine, 
after  going  out  of  doors,  often  only  for  one  discharge.  These 
attacks  were  without  shivering,  but  were  preceded,  as  the  mother 
noticed,  by  a  purple  tinting  of  the  lips  and  yellowness  of  the 
conjunctivae.  By  these  signs  she  could  foretell,  as  she  asserted, 
the  forthcoming  discolouration  of  urine.  Recurrences  of  this 
nature  were  frequent  all  through  the  wrinter,  and  ceased  on  the 
approach  of  summer. 

In  the  October  of  1875  she  again  came  under  notice,  with 
much  the  same  symptoms.  She  had  been  out  one  day  which  the 
mother  did  not  remember  as  particularly  cold  ;  on  the  next  passed 
blood-coloured  urine,  and  on  the  third  was  brought  to  the 
hospital.  For  three  days  she  passed  water  of  the  same  char- 
acter. She  had  no  lumbar  pain,  nor  any  shivering,  but  had  a 
yellow  tint  of  skin,  much  aspect  of  prostration,  with  a  pinched 
face  and  sunken  eyes.  Under  perchloride  of  iron  and  the  pro- 
tection of  the  hospital  she  soon  recovered  her  ordinary  health. 
On  the  15th  of  the  following  January,  which  was  frosty,  she  was 
sent  out  in  the  afternoon,  and  on  her  return  again  passed  blood- 
stained urine.  It  was  now  of  the  deepest  brown  by  reflected 
light,  of  a  strong  carmine  tint  by  transmitted.    It  was  albu- 
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minous  to  a  quarter,  and  gave  a  trace  of  reduction  to  the  copper 
test.  On  the  next  day  the  characters  of  the  urine  were  almost 
the  same.  By  the  third  it  had  lost  the  albumen  and  nearly 
recovered  its  normal  colour.  Reserving  a  more  minute  descrip- 
tion of  this  secretion,  and  keeping  for  the  present  to  the  less 
technical  character  of  the  case,  it  was  now  found  that  the  spleen 
could  be  felt  below  the  ribs,  not  extensively  but  decidedly. 
Upon  the  suggestion  of  a  malarial  influence  thus  afforded,  it 
was  determined  to  try  the  effect  of  quinine,  and  on  the  24th  of 
this  month  two  grains  were  ordered  three  times  a  day,  in  addition 
to  the  perchloride  of  iron  previously  in  use.  Early  in  February, 
in  cold  weather,  but  without  definite  exposure  or  marked  com- 
mencement, occurred  another  attack  similar  to  the  last. 

On  the  15th  of  this  month  the  child  was  observed  to  limp 
with  the  left  foot,  and  on  examination  a  swelling  was  found  in 
the  upper  synovial  pouch,  of  a  consistency  suggestive  of  an 
effusion  of  blood.  The  joint  was  not  painful,  tender,  or  dis- 
coloured. It  was  not  hot,  nor  was  the  temperature  of  the  body 
raised.  By  March  6,  under  the  influence  of  rest  and  time,  the 
swelling  above  the  patella  had  disappeared,  though  there  was 
still  some  general  fulness  of  the  joint  as  if  from  thickening  of  the 
synovial  membrane. 

The  quinine  was  now  increased  to  three  grains  three  times 
a  day,  the  perchloride  of  iron  being  continued  as  before.  For 
a  time  she  had  no  further  attacks  of  her  special  ailment, 
though  more  than  once  sent  out  in  severe  weather  by  way  of 
test.  In  May  she  left  the  hospital  apparently  well ;  and  though 
kept  more  or  less  uLder  observation  since,  she  has  hitherto 
(January,  1877)  had  no  return  of  the  hematuria. 

I  now  lost  sight  of  her  until  December,  1883,  when  I  recog- 
nised her  as  an  out-patient  who  had  been  kindly  transferred  to 
me  by  Dr.  Ewart.  The  disease  had  recurred  shortly  after  the 
last  note,  and  she  had  had  occasional  attacks  in  cold  weather, 
the  last  five  weeks  back.  The  quinine  was  at  once  resumed, 
and  there  had  been  no  return  when  I  saw  her  last — April,  1884. 

The  temperature  was  regularly  observed  and  recorded  for  the 
whole  time  the  patient  was  in  the  hospital.  It  was  tolerably 
even  throughout,  with  rather  a  low  average.  During  the  whole 
course  of  the  disorder  it  never  touched  100°,  while  it  frequently 
sank  as  low  as,  and  sometimes  even  below,  97°.  As  no  rigors 
occurred,  so  there  were  none  of  the  violent  oscillations  of  tern- 
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perature  by  which  these  are  accompanied.  The  fits  of  hema- 
turia were  cot  associated  with  any  rise  of  temperature  ;  it  was 
usually  noted  that  during  their  continuance  the  thermometer 
was  at  its  lowest. 

I  have  reserved  for  a  single  description  the  observations 
which  were  made  upon  the  urine  at  different  times.  At  the 
height  of  an  attack  it  was  turbid  and  had  a  dark-reddish-brown 
colour.  This  on  standing  deposited  a  heavy  sediment,  which 
occupied  about  a  fourth  of  its  bulk,  and  had  a  remarkable 
olive-green  tint,  leaving  the  supernatant  fluid  perfectly  bright 
and  clear,  and  usually  of  some  shade  which  suggested  a  vinous 
comparison.  At  the  deepest  it  was  fine  burgundy,  sometimes 
old  or  tawny  port,  and  occasionally  almost  exactly  the  tint  of 
dark  madeira.  This  superior  stratum  gave  a  heavy  deposit  with 
cold  nitric  acid  undistinguishable  with  this  test  from  ordinary 
albumen.  On  boiling,  it  gave  a  large  flocculent  precipitate  like- 
wise like  albumen ;  but  this,  if  treated  while  hot  with  a  drop 
of  nitric  acid,  almost  entirely  dissolved.  Liquor  potassae  gave 
no  deposit.  With  guaiacum  and  ozonic  ether,  it  yielded  the 
deepest  blue.  The  sediment  examined  with  the  microscope  gave 
a  delicate  yellow  or  reddish-yellow  tint.  It  was  minutely 
granular,  presenting  the  appearance  of  the  finest  dust  held 
together  by  a  translucent  gelatinous-looking  web  or  matrix,  in 
which  no  structure  could  be  discerned.  This  imbedded,  beside 
the  granular  matter,  crystals  of  triple  phosphate. 

The  urine,  when  the  attack  was  subsiding,  was  bright,  clear, 
of  a  vivid  burgundy  or  old  port  colour,  and  quite  without  settle- 
ment or  turbidity  ;  this  shortly  fading  to  paler  shades,  and  finally 
to  the  natural  brightness  and  colour  of  healthy  urine,  by  which 
time  it  had  ceased  to  give  any  precipitate  with  heat  or  acid,  or 
to  respond  to  the  guaiacum  test.  The  apparently  natural  urine 
displayed  a  large  excess  of  blue  pigment  on  the  action  of  hydro- 
chloric acid. 

By  the  kindness  of  Sir  W.  Jenner,  I  was  enabled  to  see  a  Excision  of 
patient  of  his  in  the  University  College  Hospital  who  was  suf-  wrist 
fering  from  the  disease,  and  supplied  with  the  excellent  notes  of  f0n0wed 
the  physician's  assistant.  by  hsemo- 

John  Dare,  34  years  of  age,  a  carpenter,  was  a  native  of  the^attacks 
Devonshire,  though  long  resident  in  London,  latterly  at  Haver-  protracted 

stock  Hill.    Here  he  was  when  attacked,  and  still  resides.    He         i  i 

attended 

never  had  ague,  though,  in  answer  to  my  inquiry,  he  said  that  with  little 
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urine. 


feLrile        he  had  heard  of  ague  in  his  neighbourhood  ;  and  it  is  to  be 

action.       noted  that  Rose  Baker,  whose  case  has  been  related,  also  came 

Thrombo-  _       '  ' 

sis  of         from  Haverstock  Hill.    In  the  year  1863,  John  Dare  wounded 

femoral  hand  witk  a  chisel,  and  ultimately  had  to  submit  to 

rein.  .  ... 

Blood-        excision  of  the  wrist.    Before  this  accident  he  had  never  had  a 

crystals  in  ^ays  illness,  but  afterwards  did  not  quite  regain  his  former 
strength.  He,  however,  observed  nothing  of  his  latest  disorder 
until  the  year  1874,  when  he  caught  cold ;  had  the  symptoms  of 
ordinary  catarrh  with  cough,  and  then  for  the  first  time  noticed 
that  the  urine  was  black,  which  appearance  it  retained  more  or 
less  for  fourteen  days.  Neither  was  this  attack  nor  any  subse- 
quent one  preceded  by  shivering,  though  on  other  occasions,  as 
with  this,  it  succeeded  upon  a  sense  of  having  caught  cold  and 
a  feeling  of  general  malaise.  In  the  winter  of  1875  the  same 
symptoms  recurred  ;  the  urine  became  black,  and  remained  so, 
with  intervals  of  partial  improvement  for  three  weeks.  The 
next  winter  brought  a  third  attack  of  the  same  kind,  with  the 
addition  of  cedema  of  the  legs — a  condition  which  was  still 
present  when  he  came  under  the  care  of  Sir  W.  Jenner  on 
January  1,  1877. 

Six  weeks  before  this  the  urine  had  again  become  black,  wTith 
pain  in  the  loins  and  increase  of  oedema.  On  admission  there 
was  much  pallor  of  the  skin  and  mucous  membranes,  while  the 
conjunctivae,  and  also  the  skin,  had  a  slightly  yellow  tinge.  The 
left  leg  was  enlarged  and  cedematous  nearly  to  the  groin  ;  be- 
low the  knee  was  an  old  ulcer  extensively,  but  not  completely, 
cicatrized ;  in  the  position  of  the  femoral  vein  in  Scarpa's  space 
a  hard  cord  was  felt,  which  was  apparently  the  vein  thickened 
or  obstructed  ;  and  near  Poupart's  ligament  was  an  indurated 
lymphatic  gland.  The  right  leg  was  not  now  cedematous  ;  upon 
it  were  the  marks  of  old  ulcers.  The  cardiac  dulness  was  some- 
what increased,  and  the  sounds  distant,  though  free  from  murmur. 
It  may  be  remarked  that  a  systolic  apex  murmur  became  after- 
wards audible.  No  enlargement  of  the  spleen  could  be  detected, 
nor  could  the  liver  be  felt  below  the  ribs.  On  deep  palpation 
the  kidneys,  it  was  thought,  could  be  felt  as  somewhat  larger 
than  natural.  There  was  no  frequency  of  micturition.  The 
urine  was  high-coloured  and  clear,  though  in  it  floated  a  floc- 
culent  deposit,  in  which  mucus  and  reddish-brown  pigment 
granules  were  displayed  by  the  microscope.  There  was  neither 
albumen  nor  sugar. 
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The  swollen  leg  was  raised  with  pillows  and  poultices  applied 
over  the  rigid  vein.  On  January  13  a  tender  and  red  spot  was 
noticed  over  the  junction  of  its  lower  and  middle  thirds. 

On  the  morning  of  the  16th  the  patient  appeared  to  be 
feverish,  though  the  temperature  when  observed  at  the  usual 
hour  was  only  99*1°  ;  the  face  was  flushed,  the  eyes  suffused,  the 
bowels  confined  ;  he  thought  that  he  had  caught  cold,  and  was 
about  to  have  a  return  of  the  hematuria — an  anticipation  which 
was  realised  on  the  following  morning  by  the  passage  of  porter- 
coloured  urine,  albuminous  to  a  quarter,  with  a  considerable 
amorphous  sediment,  consisting  of  urates  with  dark- brownish- 
yellow  granules,  and  a  few  casts  for  the  most  part  made  up  of 
the  same  material.  No  blood-corpuscles  were  visible.  There 
had  been  no  shivering,  nor  was  the  morning  or  evening  tem- 
perature raised.  The  character  of  the  urine  remained  the  sxme 
until  the  evening  of  the  18th,  when  it  had  almost  resumed  its 
natural  colour,  though  a  slight  deposit,  such  as  before,  could 
still  be  detected,  and  it  was  still  albuminous  to  the  extent  of  an 
eighteenth.  The  patient  had  now  nearly  recovered  his  former 
health,  and  the  tenderness  about  the  femoral  vein  was  much 
less. 

On  the  26th  quinine  was  begun.  Hitherto  the  patient  had 
been  taking  a  little  perchloride  of  iron  three  times  a  day  :  two 
grains  of  quinine  were  now  added  to  the  mixure. 

On  the  evening  of  the  28th  a  similar  feeling  uf  illness  foretold 
the  approach  of  another  attack,  and  during  the  night  black  urine, 
such  as  before,  was  again  passed,  with  accompanying  relief  to 
the  general  symptoms.  The  urine  did  not  resume  its  normal 
appearance  until  February  2,  when  the  pigmental  deposit  was 
replaced  by  amorphous  urates.  A  faint  trace  of  albumen  was 
still  perceptible.  The  interval  of  healtn,  however,  was  short,  for 
the  next  day  the  nausea  returned,  and  the  urine  again  became 
charged  with  the  chocolate  deposit. 

Some  passed  on  the  5th  was  kindly  forwarded  to  me  :  it 
had  the  appearance  of  lightish  turbid  port  wine.  On  standing 
it  deposited  a  sediment  like  that  of  beef-tea,  having  the  upper 
structure  bright  and  clear  like  brown  sherry,  or  nearly  that  of 
Vogel's  seventh  tint.  The  deposit  under  the  eighth  (900  D. ) 
resolved  itself  into  a  collection  of  yellow  vitreous-looking  masses, 
which  exactly  resembled  the  blood-crystals  often  seen  in  the 
brain,  and  elsewhere,  entangled  in  a  transparent  shapeless  web, 
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of  which  the  material  resembled  structureless  mucus,  or  the 
fibrinous  basis  of  a  hyaline  cast.  The  crystalloid  specks  were 
dissolved  by  liquor  potassse,  not  by  acetic  acid :  the  colourless 
web  by  both.  The  urine  coagulated  by  heat  to  a  twelfth,  the 
coagulum,  while  hot,  being  largely  dissolved  by  nitric  acid. 

The  quinine  was  now  increased  to  three  grains,  and  two  days 
later  to  five  grains  three  times  a  day,  and  the  iron  discontinued. 
From  this  time  he  had  no  attack,  and  by  March  3  had  so  much 
improved  in  general  health  that  he  was  well  enough  to  be  made 
an  out-patient.  He  was  still  sallow,  but  had  improved  in  flesh 
and  strength,  and  passed  urine  which  was  natural,  save  that 
with  the  microscope  a  few  coloured  granules  could  be  detected. 
He  was  kept  under  smaller  doses  of  quinine,  and  for  a  loug  time 
had  no  return  of  the  disorder.  In  the  April  of  1880,  however, 
he  was  in  St.  George's  Hospital  with  a  recurrence  of  the  symp- 
toms which  have  been  described. 

The  temperature  night  and  morning  ranged  from  98-4°  to 
99*4°,  exceeding  the  higher  limit  only  on  a  single  evening,  when 
it  touched  100-2°. 

In  this  instance  it  would  seem  that  there  was  an  unusual 
absence  of  febrile  action — the  temperature  was  almost  normally 
constant,  and  none  of  the  attacks  were  preceded  by  rigors.  The 
disorder,  indeed,  presented  itself  in  a  sluggish  mood  ;  its  periods 
of  onset  little  marked  constitutionally,  and  each  attack  more 
than  commonly  protracted.  The  feeling  of  malaise,  or  general 
illness,  appeared,  as  in  many  other  instances,  to  have  very  dis- 
tinctly preceded  any  change,  either  in  the  sensations  or  the 
secretion  of  the  kidneys. 

Hsemoglo-        Patrick  Nell's,  aged  46,  was  admitted  under  my  care  in  St. 
brecedtd     George's  Hospital,  on  November  3,  1877.    He  had  been  in  the 
by  syphilis  army  and  the  tropics.    He  had  had  a  venereal  sore  17  years 
and  ague,    back,  had  had  dysentery,  and  had  suffered  severely  and  repeat- 
of  attacks    edly  from  tertian  ague  ;  the  last  attack  of  which  was  still  on  him 
™yG\ .  f     a^  ^r°°^w^c^'  *n  1866,  when,  according  to  his  statement,  he  first 
potassium,    occasionally  passed  red  urine.    When  in  St.  George's  in  1877 
his  chief  complaint  was  of  rheumatoid  pains,  chiefly  syphilitic. 
On  several  occasions  without  noticeable  exposure  or  any  declared 
febrile  action,  characteristic  urine  was  passed.    It  had  a  full 
claret  colour,  was  albuminous,  contained  no  blood-corpuscles,  but 
deposited  a  sediment  of  light  brown  powder  with  granular  casts 
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and  a  delicate  translucent  film  which  imbedded  sparkling  yel- 
low specks  apparently  blood-crystals.  The  nrine,  on  getting  up, 
was  usually  natural,  as  also  was  that  passed  in  the  evening ;  the 
dark  nrine  presented  itself  in  the  middle  of  the  day  infrequently 
and  apparently  capriciously  without  any  obvious  cause  or  perio- 
dicity. Lithates  and  oxalates  were  frequently  present.  Under 
iodide  of  potassium  the  hsematuria  ceased  to  recur,  and  he 
left  the  hospital  apparency  well  on  December  19,  He  was  re- 
admitted in  the  following  March  in  a  state  of  dementia.  It  was 
stated  by  his  wife  that  there  had  been  no  recurrence  of  the 
hsematuria. 


Edward  Harvey  was  born  at  Newmarket,  but  brought  to  Intermit- 


London  at  the  age  of  2,  where  he  has  since  remained,  excepting 


under 
quinine. 


tent  hsema- 
turia with 

that  5  or  6  years  before  his  admission  he  spent  a  few  days  at  intemper- 

Boston,  in  Lincolnshire.    He  has  frequently  had  venereal  sores  en^ 

and  once  a  suppurating  bubo.    Excepting  these  affections  he  Attacks' at 

remained  well  in  health  until  Christmas,  1877,  when  he  had  first  uncer- 
tain in 

some  glandular  swellings  in  the  neck,  and  soon  afterwards  began  origin,  hut 
to  suffer  from  chilliness,  feeling  cold,  but  not  shivering.  For  afterwards 
several  nights  he  slept  with  his  clothes  on  and,  always  being  a  incited  by 
free  drinker,  endeavoured  to  keep  himself  warm  by  potation,  cold, 
taking,  as  he  stated,  from  30  to  40  glasses  of  hot  rum  and  water  jstj/urine 
in  the  day,  or  from  3  to  4  pints  of  the  spirit.  On  the  third  day  Recovery 
of  this  regimen  being  inebriated,  but  not  incapable,  he  went  out- 
side the  public-house  where  he  was  to  pass  water,  which  he 
observed  for  the  first  time  dark,  like  rum.  It  so  continued  for  9 
days.  He  had  no  special  exposure  to  cold,  nor  any  shivering, 
though  he  felt  chilly,  weak  and  ill,  aud  his  friends  observed 
upon  his  sallowness.  He  kept  about  as  usual,  but  on  the  11th  day, 
w  ithout  any  treatment,  excepting  seve.-al  half-pints  of  beer  on  the 
preceding  evening,  the  water  was  found  to  be  natural  in  appear- 
ance. On  this  day  the  patient  was,  according  to  an  arrangement 
previously  made,  admitted  into  King's  College  Hospital,  where  he 
remained  for  11  days,  during  which  the  urine  continued  normal. 
He  left  on  a  bitterly  cold  day,  and  within  ten  minutes  of  going 
out  into  the  wind  again  voided  urine  which  was  nearly  black  and 
so  continued  for  2  days.  This  was  the  first  definite  association 
of  the  urinary  change  with  external  cold.  He  had  several  simi- 
lar experiences  in  which  after  exposure  he  became  cold  and 
passed  black  urine,  though  as  yet  he  had  no  rigors.    When  thus 
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affected  he  used  to  go  home,  wrap  himself  np,  drink  something 
warm,  and  soon  the  urine  became  light  and  clear  and  himself  as 
before.  On  March  9,  1878,  he  was  seized  with  a  violent  rigor 
and  the  urine  again  became  dark.  From  this  time  until  his 
admission  into  St.  George's  Hospital  the  rigors  recurred  with 
violence  daily  at  almost  exactly  the  same  time.  It  was  his  prac- 
tice to  commence  his  work  out  of  doors  at  12  o'clock,  and  the 
rigor  always  came  on  within  half  an  hour  of  this  time.  He 
stated  that  however  freely  he  exposed  himself  to  cold  in  the 
evening  this  result  did  not  occur.  Later,  as  will  be  seen,  the 
symptoms  were  incited  by  the  same  means  in  the  evening  as  well 
as  in  the  morning.  Each  rigor  was  such  as  to  shake  him,  as  he 
said,  from  his  feet  to  his  teeth.  His  custom  on  their  occurrence 
was  to  go  home  and  sit  before  the  fire,  or  cover  himself  with 
clothes  and  drink  hot  beer  or  tea,  after  which  he  got  into  a  dry 
heat  but  did  not  sweat.  The  urine  passed  during  and  soon  after 
the  rigors  was  dark  brown  or  nearly  black,  but  became  light 
again  in  3  or  4  hours. 

On  March  23  he  was  admitted  under  my  care  at  St.  George's 
Hospital.  He  was  then  27  years  of  age.  He  had  worked  as  a 
plumber  and  painter  since  the  age  of  14,  but  had  not  had,  as  far 
as  could  be  ascertained,  any  of  the  ordinary  plumbic  disorders, 
nor  was  there  any  blue  line.  His  complexion  now  was  not 
especially  yellow  or  sallow.  The  liver  was  enlarged  to  an  inch 
and  a  half  below  the  edge  of  the  ribs ;  the  spleen  gave  no  evi- 
dence of  increase.  He  had  some  pains  in  the  loins  and  epigas- 
trium, and  complained  of  an  eruption  like  nettle  rash,  not  always 
present,  but  appearing  as  white  raised  patches,  especially  on  the 
first  exposure  to  cold  in  the  morning  on  getting  out  of  bed. 
This  was  attended  with  slight  itching.  The  urine  at  the  time 
of  admission  was  deeply  blood-stained  and  highly  albuminous, 
like  what  is  subsequently  described  ;  that  passed  next  day  was 
highly  albuminous,  but  not  blood-stained ;  on  the  day  following 
it  was  natural  in  all  respects. 
April  1.  There  was  no  recurrence  of  the  disorder  until  April  1,  when, 

the  wind  being  east  and  bitterly  cold,  he  was  sent  out  for  a  walk. 
He  did  not  appear  to  feel  the  cold  much,  nor  did  he  shiver,  but 
an  hour  after  his  return  he  passed  water  which  was  nearly  black. 
On  standing  twenty-four  hours  this  divided  into  two  parts  :  the 
upper  four- fifths  clear,  but  very  dark,  almost  exactly  of  the  deep, 
dull  rod  of  the  garnet ;  the  lower  fifth  much  lighter  in  colour, 
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consisting  of  a  pulverulent  sediment  of  almost  exactly  the  shade 
of  the  new  red  sandstone.  The  superstructure  gave  a  precipitate 
of  one- third  with  heat,  which  the  addition  of  nitric  acid  did  not 
perceptibly  increase  or  diminish.  Acetic  acid  gave  no  immediate 
precipitate,  but  after  standing  a  decided  one,  probably  uric  acid. 
Carbonic  acid  passed  into  the  urine,  diluted  with  an  equal 
volume  of  water,  gave  a  precipitate  in  dark  flakes  much  less 
bulky  than  that  caused  by  heat.  Shaking  with  animal  charcoal 
entirely  removed  the  colour,  so  that  the  liquid  became  as  trans- 
parent and  colourless  as  water,  and  it  was  found  that  by  the 
same  process  it  had  also  lost  all  its  albumen  but  a  faint  trace. 
The  sediment  displayed  under  the  microscope  a  brown  deposit 
which,  save  that  it  was  in  fine  powder,  was  amorphous.  Two 
or  three  crystalloid  particles  could  be  discerned,  apparently 
blood-crystals.  Many  hyaline  casts  were  seen  which  had  the 
same  brown  colour  as  the  granular  sediment.  There  weru  no 
blood-corpuscles,  nor  was  the  fibrinous  web  seen  in  other  cases 
noticeable.  The  deposit  is  shown  in  a  woodcut  at  pago  1172. 
The  colour  of  the  urine  diminished  with  each  successive  urina- 
tion for  five  and  a  half  hours,  at  the  end  of  which  time  it  was 
perfectly  natural  in  appearance. 

Next  day  much  the  same  series  of  events  took  place,  with  APr,l  2- 
the  addition  of  a  rigor.  In  the  evening  the  patient  went  to  the 
water-closet,  came  back  cold  and  shivering,  passed  black  water 
as  before,  the  secretion  next  day  being  of  natural  colour  and 
free  from  albumen.  The  treatment  had  hitherto  consisted  in  one 
administration  of  a  mercurial  purge :  six  grains  of  quinine  were 
now  ordered  to  be  given  three  times  a  day.  On  the  5th,  again  April  5. 
after  going  to  the  water-closet,  the  rigor  and  liEematuria  recurred 
much  as  before.  On  the  morning  of  the  7th,  at  10.50,  he  went 
into  the  yard,  and  remained  there  ftr*  twenty  minutes.  When 
he  came  back  he  was  feeling  chilly,  and  the  backs  of  the  hands 
and  arms  were  covered  with  urticaria.  The  temperature  in  the 
axilla  was  98'8°.  He  now  began  to  shiver,  and  went  to  bed  ;  the 
shivering  lasted  for  thirty-five  minutes,  the  whole  body  shaking, 
and  the  teeth  chattering.  Soon  after  twelve  he  began  to  feel 
more  comfortable,  and  at  two  broke  out  into  a  profuse  sweat, 
which  lasted  two  hours.  When  the  rigor  began  at  11.20  the 
temperature  was,  as  stated,  98  8°;  at  11.50  it  had  reached  its 
maximum  105-3°  ;  from  this  it  gradually  declined  until  six 
o'clock,  when  it  had  come  back  to  98'8°,    Black  urine  was  passed 
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at  12.30,  when  the  rigor  was  passing  off ;  at  2  urine  which 
was  less  dark;  at  4  urine  which  was  natural  in  appearance. 

From  this  date  he  had  no  return  of  the  rigors  or  haematuria : 
the  temperature  remained  for  a  time  a  little  uneven,  once  rising 
as  high  as  101"9o,  but  it  gradually  became  normal.  On  April  27 
he  displayed  the  symptoms  of  periostitis  of  the  head  of  the  radius, 
clearly  syphilitic,  in  consequence  of  which  iodide  of  potassium 
was  added  to  the  quinine.  His  recovery  became  complete,  and 
on  May  27  he  was  sent  to  Wimbledon  convalescent. 
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Temperature  during  attack  of  intermittent  haematuria  in  case  of 
Edward  Harvey,  from  observations  made  by  my  clerk,  Mr. 
Evelyn  Rich. 


Intermit- 
tent hse- 
maturia. 
No  history 
of  ague  or 
syphilis. 
Inter- 
current 
diphtheria. 
Arrest  of 


Alfred  E.  Stone,  five  years  of  age,  admitted  into  Hospital  for 
Sick  Children  November  20, 1878.  No  history  of  ague  or  syphilis  ; 
lived  in  Kentish  Town  :  no  ague  known  of  in  the  neighbourhood. 
The  first  symptoms  of  the  complaint  were  noticed  last  Christ- 
mas, when  he  used  to  become  drowsy,  wake  up  cold,  and  then 
pass  dark  water,  which  would  remain  so  for  two  or  three  days, 
and  then  be  right  for  several  weeks.  He  soon  ceased  to  be  thus 
affected,  but  became  so  a<?ain  three  months  before  admission. 
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The  first  urine  in  the  morning  was  always  clear  and  bright ;  the  attacks 
later  urine  sometimes  dark  for  two  or  three  days  together,  and  ^-^e 
when  so  was  passed  with  frequency.  No  shivering  had  been 
observed,  nor  any  feverishness,  save  on  one  occasion.  There 
was  increasing  pallor  and  some  yellowness.  The  conjunctiva) 
were  not  jaundiced.  He  had  a  slight  prolongation  of  the  first 
sound  of  the  heart  at  the  apex.  The  liver  and  spleen  were  not 
to  be  felt.  No  tenderness  in  the  renal  region.  While  in  hospital 
(three  and  half  months)  he  had  eight  attacks,  with  which  there 
was  scarcely  any  other  symptom.  There  was  no  shivering,  nor 
any  alteration  of  temperature.  This  ranged  somewhat  more 
widely  than  in  health,  though  usually  between  97°  and  99°  ;  but 
no  increased  variation  with  the  attacks  was  observable.  These 
were  generally  due  to  some  traceable  exposure,  going  out  on  a 
cold  day,  running  about  while  being  washed,  and  such  like. 
The  change  was  usually  brief — perhaps  the  morning  urine  bloody, 
the  evening  natural.  The  altered  urine  when  first  passed  was 
turbid  and  nearly  black  ;  on  standing  it  separated  into  two  parts  : 
a  clear  but  deeply-coloured  supernatant  five-sixths  or  six-sevenths, 
which  was  almost  black  by  reflected  light,  but  clear,  bright,  and 
of  a  rich  garnet  colour  with  transmitted  light.  This  was  many 
shades  darker  than  the  same  volume  of  port  wine.  The  lower 
sixth  or  seventh  consisted  of  a  powdery  sediment  much  lighter 
in  colour  than  the  clear  liquid,  about  that  of  the  colour  known  as 
raw  sienna.  The  urine  gave  with  heat  and  acid  an  albuminous 
clot,  which  varied  on  different  occasions  from  four- fifths  to  one- 
fifth.  The  clot  with  heat  was  sometimes  considerably  diminished 
by  nitric  acid  ;  not  always  so.  The  microscope  showed  the  sedi- 
ment to  consist  of  amorphous  yellowish  powder,  casts  imbedding 
the  same,  a  few  globular  cells  like  pus,  and  a  delicate  translucent, 
apparently  fibrinous  expansion,  in  which  casts  and  powder 
were  imbedded,  besides  some  strongly-marked  refracting  specks, 
apparently  crystalline,  but  too  small  to  identify.  (See  wood-cut, 
page  1171.)  No  blood-corpuscles  were  ever  seen.  In  the  inter- 
vals of  the  attacks  the  urine  was  perfectly  natural. 

While  under  observation  before  any  special  treatment  was 
begun,  he  had  an  attack  of  diphtheria,  due  probably  to  infec- 
tion, and  passed  favourably  through  it,  much  as  any  other  child 
might  have  done.  He  had  no  hematuria  under  the  intercurrent 
disease,  but  a  severe  attack  on  the  first  exposure  with  con- 
valescence. 
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Upon  this,  in  January  3,  he  was  put  upon  three  grains  of 
quinine  three  times  a  day.  On  the  4th,  7th,  18th,  and  25th  he 
had  slight  recurrences  from  recognised  exposures.  On  the  latter 
date  the  quinine  was  increased  to  five  grains  three  times  a  day. 
From  this  date  until  he  left  the  hospital  on  April  4  he  had  no 
return,  though  he  was  sent  out  on  some  very  cold  days.  Once 
in  the  following  month  a  slight  relapse  occurred.  I  have  not 
heard  of  him  since. 


Exposure  Patrick  Madden,  twenty-eight  years  of  age,  was  admitted 

haemor-"*'  unc*er  my  care  a^  St.  George's  Hospital  on  April  9,  1879.  He 

rhage  pro-  had  habitually  suffered  from  swollen  and  suppurating  glands  in 

no^defi-  nec^'  Du^  *n  °tner  respects  had  good  health.    For  the  last 

nitely  seven  years,  until  three  weeks  ago,  he  had  lived  at  Barking,  in 

traced  to  Essex,  in  a  marshy  district,  two  miles  from  the  river.  He  never 
cold  nor  '  . 

periodic.      had  ague,  though  the  neighbourhood  is  notoriously  malarious. 

Quinine.      There  was  no  history  of  syphilis.    He  had  at  times  drunk  hard. 

His  occupation  in  summer  was  that  of  a  bricklayer ;  in  winter 
he  was  a  journeyman  baker.  He  was  quite  well  until  six  days 
before  admission,  a  fortnight  after  leaving  Barking,  when  he  was 
attacked,  without  any  cause  which  he  could  assign,  with  head- 
ache and  shivering ;  the  latter  repeated  several  times  in  the  day. 
He  noticed  at  the  same  time  that  the  urine  was  black.  He  had  a 
second  attack  of  the  same  kind  on  the  morning  of  admission. 
He  looked  ill ;  the  tongue  was  coated,  and  the  bowels  confined. 
There  had  bean  no  pain  excepting  headache.  The  urine,  when 
first  passed,  was  like  porter;  on  standing  a  light  brown  sedi- 
ment fell,  leaving  the  upper  part  with  much  the  appearance  of 
port  wine.  It  was  acid ;  had  a  sp.  gr.  of  1010,  and  was  albu- 
minous to  one-sixth.  The  sediment  consisted  of  amorphous 
granular  matter,  amongst  which,  after  some  search,  about  half  a 
dozen  red  blood-corpuscles  were  detected.  There  were  mauy 
casts  containing  the  same  brown  granular  material,  and  many 
epithelial  cells,  both  from  the  kidneys  and  urinary  passages.  He 
was  kept  in  bed,  freely  purged,  and  quinine  given  at  the  rate  of 
twenty-four  grains  a  day.  There  was  no  such  rapid  cessation  of 
the  hematuria  as  in  most  cases,  though  day  by  day  the  colour 
became  less  dark,  through  shades  like  strong  and  then  weak 
tea,  and  the  albumen  less  abundant.  On  the  21st  the  blood  tint 
was  no  longer  apparent,  though  there  was  a  trace  of  albumen, 
which  was  still  present  on  May  5,  when,  without  any  recognised 


Chap.  XX. 


CASES  ILLUSTRATING  HISTORY, 


1217 


exposure  or  assignable  cause,  there  was  a  return  of  the  haemor- 
rhage, though  not  of  the  shivering.  This  attack  was  much  less 
severe  and  shorter  than  the  former,  though  the  characters  of  the 
urine  were  essentially  the  same.  By  the  9th  the  discolouration 
had  ceased,  though  there  still  remained  a  trace  of  albumen.  By 
the  14th  this  also  had  departed,  and  the  patient  was  apparently 
perfectly  well,  in  which  condition  he  left  on  the  17th.  I  have 
not  heard  of  him  since. 


Reuben  Parker  was  born  in  the  year  1832,  and  lived  until  intermit- 

he  was  six  years  old  at  a  damp  place  in  the  neighbourhood  of  tent 

maturia 

Worthing,  where,  according  to  his  statement,  ague  was  prevalent,  immedi- 
He  never  had  the  disease,  however,  either  here  or  elsewhere,  ately  ex- 
He  had  syphilis  in  the  year  1853.     lie  served  through  the  cokfand 
Crimean  War  in  the  Fusilier  Guards,  and  afterwards  became  a  wet  in  an 
labourer.    His  disorder  began  three  weeks  before  his  admission  near^e*11 
while  digging  deep  foundations  for  a  bank  in  Spring  Gardens,  Thames, 
apparently  in  the  ancient  bed  of  the  Thames.    The  soil  was  fojj^jjy 
sandy,  and  the  pit  in  which  he  worked  contained  much  water,  exposed  to 
which  was  kept  down  only  by  constant  pumping.    While  here  J^^J1' 
at  work  on  a  very  cold  day  he  had  a  severe  rigor,  with  a  sensation  known  to 

of  intense  cold,  shivering  in  every  limb,  and  chattering  of  the  have  had 

...  ague, 
teeth.     This  condition,  which  lasted  for  two  hours,  was  not  Spon- 

followed  by  any  perspiration,  or  even  warmth  ;  but  the  urine  taneous 
passed  was  like  thick  colfee.  He  had  no  pain  in  the  back.  At  lccmery* 
the  same  time  several  other  men  were  taken  ill  with  coughs  and 
colds,  but  none  in  a  similar  manner  to  him,  nor  was  there  any 
ague  among  them.  Since  the  attack  described  the  patient  had 
recurrences  of  the  same  kind  two  or  three  times  a  week,  always 
passing  dark  urine  after  the  attack  ;  in  the  intervals  urine  of 
natural  appearance.  On  November  28,  1878,  he  was  admitted 
into  St.  George's  Hospital  by  Dr.  Whipham,  who  kindly  trans- 
ferred him  to  my  care.  While  in  the  waiting-room  he  made 
water  of  the  colour  of  port  wine  ;  it  was  loaded  with  albumen, 
and  contained  dark  granular  debris,  and  numbers  of  granular 
casts,  but  no  blood-corpuscles.  He  was  anemic  and  sallow,  and 
complained  of  sharp  pain  in  the  back  like  lumbago.  There  was 
a  faint  systolic  murmur  at  the  apex.  The  liver  and  spleen  gave 
no  signs  of  enlargement.  He  was  purged  with  calomel  and 
senna,  and  kept  warm,  under  which  measures  the  urine  resumed 
its  natural  characters,  and  the  rigors  did  not  return.  On 
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December  5  lie  was  sent  into  the  open  air,  and,  after  walking 
about  for  half  an  honr,  came  back  shivering  violently  with  cold 
extremities,  blue  nails  and  lips,  and  an  axillary  temperature  of 
100°,  which  in  fifty  minutes  had  increased  to  103*8°.  Under  the 
rigor  he  passed  urine  which  was  not  conspicuously  abnormal, 
but  contained  a  trace  of  albumen  and  a  shade  of  blood-colour. 
An  hour  and  twenty  minutes  after  the  beginning  of  the  attack 
the  shivering  had  left  the  extremities,  which  were  no  longer 
icily  cold,  though  it  was  still  felt  in  the  back,  and  the  tempera- 
ture had  fallen  to  102-8°.  A  small  quantity  of  urine  which  was 
now  voided  had  a  brownish-yellow  colour,  was  albuminous  to 
one-half,  and  deposited  a  sediment  consisting  of  fine  powder  or 
granular  matter  which  was  imbedded  in  a  translucent  uniform 
web.  Two  hours  and  a  half  after  the  beginning  of  the  attack 
it  was  apparently  at  an  end.  The  patient  was  warm,  but  there 
was  scarcely  any  perspiration.  The  urine  was  now  lighter  in 
colour,  and  contained  only  a  trace  of  albumen.  There  wras  no 
recurrence  so  long  as  the  patient  was  under  observation.  He 
left  the  hospital  on  January  8,  having  latterly  been  out  every  day 
in  order  to  test  the  completeness  of  his  recovery.  He  had  no 
medicine,  except  the  aperient  on  admission ;  quinine  was  with- 
held in  order  to  ascertain  how  far  he  might  recover  spon- 
taneous! v. 


Syphilis 
but  no 
ague. 
Malaria 
uncertain. 
Attacks 
character- 
istic. 

Suspended 

under 

quinine. 


Fred.  Taylor,  aged  twenty-eight,  a  draper's  assistant ;  ad- 
mitted into  St.  George's  Hospital  March  15,  1880.  Born  at 
Haverhill,  in  Essex ;  lived  there  until  fifteen  ;  since  then  in 
London,  in  Pimlico,  near  Victoria  Station,  where  he  was  when 
attacked.  No  history  of  ague.  Gonorrhoea,  chancre,  and  erup- 
tions six  years  ago.  Stricture  afterwards,  which  required  occa- 
sional use  of  catheter.  Three  and  a  half  years  ago  had  retention  ; 
water  drawn  off  looked  like  pure  blood.  In  October  1878,  while 
under  treatment  for  stricture  at  St.  Thomas's  Hospital,  began 
to  have  attacks  of  haematuria  with  shivering,  which  were  often 
repeated,  especially  in  cold  weather.  Dr.  Stone,  to  whose  care 
he  was  remitted,  found  the  water  under  a  paroxysm  to  be 
black  and  albuminous  ;  to  contain  the  debris  of  blood-corpuscles, 
granular  cells,  and  oxalate  of  lime  ;  to  strike  blue  with  guaiacum, 
and  to  give  with  the  spectroscope  at  one  time  the  double  band  of 
oxidized  haemoglobin,  at  another  the  single  absorption  band.  In 
St.  Thomas's  Hospital  the  rigors  and  boemoglobinuria  recurred 
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under  cold,  and  were  kept  off  by  warmth,  no  other  treatment 
being-  adopted. 

He  left  St.  Thomas's,  and  was  admitted,  as  stated,  at  St. 
Georg-e's.  He  was  anemic,  the  face  sallow  and  shrunk.  He  had 
an  attack  on  the  day  of  admission  (March  15),  in  which  the 
temperature  went  up  to  103-8°.  The  first  urine  afterwards  was 
black  and  albuminous ;  it  contained  granular  matter ;  no  casts, 
crystals,  or  corpuscles.  The  next  was  less  coloured,  and  con- 
tained less  granular  matter,  but  a  few  red  corpuscles.  On  the 
17th  the  urine  was  natural  in  all  respects.  On  the  19th  six 
grains  of  quinine  were  ordered  three  times  a  day.  Next  day  he 
had  a  rigor  with  a  temperature  of  103-8°,  followed  by  sweating 
and  the  passing  of  black  urine  as  before.  With  the  granular 
debris  a  single  red  blood-corpuscle  was  found,  and  small  casts 
containing  granular  matter.  In  fifteen  hours  the  urine  had  lost 
all  albumen,  and  was  natural  in  all  respects.  From  this  time 
until  he  left  the  hospital  he  had  no  return  of  the  hematuria, 
though  once  or  twice  on  exposure  he  had  slight  chills  ;  on  one 
occasion  amounting  to  shivering.  While  under  treatment  he 
had  an  attack  of  quinsy.  The  quinine,  however,  was  only 
briefly  interrupted  ;  perchloride  of  iron  was  subseqnently  added, 
and  on  June  9  he  left  the  hospital  apparently  well.  I  have  not 
heard  of  him  since. 


recur- 
rence 
under 


Frances  Le  Dieu,  aged  five  years  and  eight  months,  of  some-  Character- 

what  weak  intellect,  was  admitted  into  the  Hospital  for  Sick  lstlc  . 

1  .         attack  in  a 

Children  under  my  care  on  August  5,  1880.    For  the  previous  child  who 
six  months  she  had  occasionally  passed  bloody  urine  without  had  ^ee^n 
shivering,  pain,  frequency  of  micturition,  or  any  other  symptom.  malaria. 
The  attacks  were  not  periodic,  nor  had  any  association  with  ^° 
cold  attracted  notice.    The  last  was  on  July  31  ;  the  urine  then 
passed  was  brought  to  the  hospital  on  the  day  of  admission  :  it  quinine, 
was  characteristic  in  all  respects — presenting  on  standing  a  clear 
superstratum  of  a  brownish-orange  colour,  which  was  albuminous 
to  one-seventh,  and  a  chocolate  precipitate  of  a  sixth  the  bulk  of 
the  urine,  which  chiefly  consisted  of  amorphous  granular  material 
of  a  brownish-yellow  colour,  mingled  with  which  were  a  few 
casts  containing  the  same   substance,  a  few  blood-corpuscles, 
and  crystals  of  uric  acid. 

The  child  had  lived  in  Pavilion  Road,  Chelsea,  until  five 
months  ago  ;  latterly  at  Porter  Street,  Leicester  Square.  On 
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two  occasions  she  had  spent  three  weeks  at  Hadlow,  near  Tun- 
bridge,  where  two  of  her  uncles  had  contracted  ague. 

On  admission  she  was  put  upon  quinine,  which  was  gradually 
increased  up  to  twelve  grains  daily.  Under  this  and  the  pro- 
tection of  the  hospital  she  had  no  return  of  the  hemorrhage, 
though  the  temperature  was  somewhat  uneven,  ranging  between 
97°  and  99°.    She  left  apparently  well  on  August  26. 


Supposed 
malarial 
illness. 
Scarlatinal 
albumin- 
uria. Ir- 
regular 
attacks  of 
hemoglo- 
binuria ; 
their  ces- 
sation or 
suspen- 
sion. 


Fred.  S  ,  a  clerk,  aged  twenty-five,  was  sent  to  me 

at  St.  George's  Hospital  by  Dr.  Henderson  of  Highgate,  under 
whose  care  he  had  been,  and  admitted  January  13,  1881.  He 
said  that,  while  living  at  Bow  seven  years  before,  he  had  had 
scarlatina,  followed  on  one  occasion  only  by  the  passing  of 
porter-coloured  urine.  He  soon  after  went  to  live  at  Bnckhurst 
Hill,  in  Essex,  in  a  low  situation  close  to  flooded  meadows.  He 
there  had  an  illness  which  was  described  as  malarial,  which  was 
attended  with  attacks  of  coldness,  heat,  and  sweating,  and  with 
pain  in  and  looseness  of  the  bowels,  apparently  of  a  dysenteric 
character.  He  left  Buckhurst  Hill  and  went  to  Highgate,  where, 
after  having  had  good  health  for  a  year,  he  had,  about  two  years 
ago,  a  second  attack  of  scarlatina,  which  was  followed  by  albu- 
minuria in  a  severe  form,  from  which  he  recovered  after  hot-air 
baths. 

The  present  illness  began  four  months  ago  with  an  attack  of 
shivering  after  sitting  in  a  draught,  and  the  passing  of  porter- 
coloured  urine  for  two  days  subsequently,  with  pain  in  the  loins. 
Two  months  later  he  had  a  similar  attack,  and  another  nine  days 
ago.  The  intermediate  urine  was  found  by  Dr.  Henderson  to  be 
natural.  There  was  no  history  of  gravel,  but  a  little  tenderness 
was  found  in  the  abdomen  over  the  right  kidney. 

He  was  under  my  care  in  the  hospital  from  January  13  to 
29,  during  which  time  he  had  three  slight  attacks  of  shivering, 
with  aching  in  the  lcins  and  legs,  and  sensations  in  the  bowels  ; 
but  no  haematuria,  save  that  the  urine,  which  was  natural  in  all 
other  respects,  showed  one  or  two  red  blood-corpuscles  with  the 
microscope.  He  was  somewhat  anaBmic,  and  was  treated  with 
iron  and  quinine. 

On  February  27  I  received  a  specimen  of  urine  which  he  had 
recently  passed,  which  was  highly  characteristic  of  his  disorder. 
It  was  dark-brown,  and  gave,  with  heat  and  a  minute  quantity 
of  nitric  acid,  a  coagulum  of  one-seventh.     When  acid  was 
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added  equal  to  one-half  the  bulk  of  the  urine,  the  coagulum 
entirely  redissolved.  There  was  a  bulky  settlement  which  con- 
sisted of  dark-brown  granular  matter,  casts  imbedding  the  same 
material,  and  others  containing  epithelial  cells,  a  few  flat  cells 
of  epithelium,  possibly  from  the  pelvis,  and  a  few  red  blood- 
corpuscles. 

I  last  heard  of  him  in  October  1883,  when  Dr.  Henderson 
informed  me  that  the  patient  had  apparently  recovered  under  the 
combined  effects  of  quinine,  iron,  and  time,  having  had  no  return 
for  more  than  a  year. 

William   Jones,   aged    48,    admitted    into    St.    George's  ^gcked 

Hospital  February  15,  1883.    He  lived  for  his  first  eighteen  mondsey 

years  at  Mildenhall,  near  Marlborough,  a  village  on  the  Kennett  nea^  the 

among  the  chalk  downs.    He  then  moved  to  Bermondsey,  and  but  no  ' 

has  since  lived  there  in  the  same  house,  a  quarter  of  a  mile  from  history  of 

the  Thames.    He  there  had  three  attacks  of  rheumatic  fever,  and  j^its^ir- 

became  subject,  thirteen  or  fourteen  years  back,  to  his  present  regular, 

complaint.    He  never  had  ague,  nor  heard  of  it,  either  at  j^p*°™1(*' 

Mildenhall  or  in  Bermondsey.    He  was  not  known  to  have  had  ment 

syphilis.    The  first  attack  came  on  in  the  summer  after  getting  umley 

iii  •  i  quinine, 

wet,  but  the  subsequent  ones  were  always  m  the  winter,  m  cold 

weather,  and  in  the  morning,  he  having  no  fear  of  them  if  he 
could  get  over  this  part  of  the  day.  They  came  on  irregularly, 
sometimes  daily,  in  continuously  cold  weather.  When  about  to 
have  one  he  shivers,  feels  '  queer  about  the  head,'  and  giddy ; 
his  right  hand  and  foot  become  cold,  not  so  the  left;  he  then 
has  pain  in  the  bowels,  about  the  umbilicus,  which  appears  '  to 
go  right  through  him,'  and  has  a  great  desire  to  pass  water, 
which  he  does  at  short  intervals  and  in  small  quantities  for 
three  or  four  times,  the  urine  being  dirk-coloured.  He  endea- 
vours at  the  outset  of  the  attack  to  go  to  bed  and  get  warm  ;  he 
then  sweats  slightly,  whether  from  the  disease  or  external 
heat ;  usually  goes  to  sleep  and  wakes  up  well,  the  next  urine 
being  natural  in  appearance.  Under  the  attacks  he  often  became, 
according  to  his  own  statement,  as  yellow  as  saffron.  He  had 
lost  weight,  and  become  pallid.  No  enlargement  of  the  liver 
or  spleen  could  be  detected,  nor  was  there  any  sign  of  organic 
disease,  further  than  that  the  heart's  impulse  was  somewhat 
extensive. 

He  had  had  an  attack  on  the  morning  of  the  15th  before  his 
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admission,  and  brought  the  urine  with  him,  which  was  nearly 
black,  and  had  the  characters  presently  described  ;  the  evening 
urine  was  lighter  in  colour,  and  loaded  with  pink  lithates ;  that 
passed  in  the  following  morning  was  natural.  He  was  put  upon 
good  diet,  and  6  grains  of  quinine  three  times  a  day,  which 
were  gradually  increased  to  10  grains  as  often.  Under  this  he 
had  attacks,  each  of  which  was  less  severe  than  the  preceding, 
on  February  24,  February  28,  March  27,  and  April  5.  All  were 
due  to  recognised  chills.  The  last  attack  was  very  short  and 
slight. 

The  characters  of  the  urine,  once  for  all,  were  these.  That 
passed  under  the  attack,  perhaps  at  two  or  three  times  in  the 
morning,  would  be  turbid  and  dark,  like  muddy  port  wine.  On 
standing  a  bulky  chocolate  sediment  would  fall,  leaving  the 
superstratum  bright  and  clear,  which,  on  being  compared  to 
the  port  of  the  hospital,  was  found  to  be  a  shade  lighter.  The 
sediment  displayed  an  abundance  of  yellowish-brown  granules, 
mixed  with  casts  containing  the  same  coarse  granular  material ; 
some  epithelial  cells  from  the  bladder  or  pelvis,  but  no  blood- 
corpuscles,  nor  any  oxalate  or  other  crystals.  The  urine  was 
acid,  albuminous  to  about  half.  The  urine  passed  later  in  the 
day  would  be  less  coloured  and  less  albuminous,  but  mixed  with 
a  quantity  of  red  lithates ;  that  passed  next  morning  natural,  or 
with  only  a  trace  of  albumen.  Tbe  urine  then  became  natural 
in  all  respects,  and  so  remained  until  the  next  attack. 

He  remained  in  the  hospital  until  April  20  without  further 
recurrence,  and  left,  having  gained  flesh,  colour,  and  general 
health. 


No  evi- 
dence of 
malaria 
beyond 
residence 
in  West- 
minster. 
Occasional 
rigors. 
Discharge 
with  urine 
indepen- 
dently of 
them. 
Cessation 
of  attacks 
under  iron. 


Charles  Bracy,  16  years  of  age,  lived  at  Hammersmith,  but 
was  employed  all  clay  at  the  Meteorological  Office  in  Victoria 
Street,  Westminster,  where  he  made  extensive  use  of  turpentine 
varnish.  Putting  aside  the  latter  situation,  he  never  lived  in  an 
aguish  or  marshy  neighbourhood,  nor  ever  was  exposed,  so  far  as 
he  knew,  to  malaria.  He  was  not  known  to  have  had  syphilis. 
Seven  weeks  before  his  admission  he  noticed  that  his  urine  was 
dark  in  colour,  especially  on  going  to  bed,  that  passed  on  getting 
up  being  usually  natural  in  appearance.  He  had  occasionally  of 
late  had  slight  shivers,  but  did  not  connect  these  with  the  change 
in  the  urine,  nor  was  this  attributed  to  cold.  In  his  own  view 
it  was  due  to  exercise.    He  consulted  a  chemist,  without  relief ; 


Chap.  XX. 


CASES  ILLUSTRATING  SYMPTOMS. 


1223 


then  applied  as  an  out-patient  at  St.  George's  Hospital,  and 
saw  Dr.  Ewart,  who  after  a  few  days  placed  him  in  the  hospital 
under  my  care.  He  was  admitted  December  20,  1882.  He 
brought  with  him  some  urine  which  had  been  recently  passed. 
This  was  highly  characteristic ;  the  supernatant  part  like  clear 
but  strongly  coloured  port  wine ;  a  heavy  brown  sediment,  which 
consisted  of  dark  granular  matter,  more  or  less  entangled  in  a 
translucent  film  apparently  of  fibrine,  and  granular  casts  of  the 
same  material.  ~No  blood-corpuscles  were  found.  The  urine 
was  albuminous  to  one-third.  The  patient  was  yellowish  and  very 
anaemic.  There  was  a  slight  increase  of  splenic  dulness,  though 
neither  this  organ  nor  the  liver  could  be  felt.  He  complained  of 
pain  in  the  back  and  in  micturition  ;  of  nothing  else.  When  ad- 
mitted the  nrine  was  natural.  He  was  treated  with  perchloride 
of  iron,  quinine  being  withheld  until  the  disorder  should  be  f  scer- 
tained  to  recur.  He  had  a  slight  return  of  haemorrhage,  bat  no 
shivering,  after  having  been  sent  out  of  doors  on  January  15, 
the  urine  passed  on  his  return  being  of  a  dark  sherry  colour, 
albuminous  to  a  sixth,  and  presenting  all  the  characters  which 
have  been  already  described,  but  in  a  less  degree.  With  this 
exception  the  urine  during  the  whole  of  his  stay  was  practically 
natural ;  it  contained  no  oxalate,  but  on  many  occasions  lithates 
and  uric  acid.  He  left  in  apparent  health  on  February  10.  I 
saw  him  frequently  until  April  27.  He  had  had  no  discolour- 
ation of  urine,  though  on  one  occasion  he  had  had  slight  shivering. 
He  had  lost  much  of  his  anaemic  look,  resumed  his  occupation, 
and  was  apparently  well.  When  last  seen  the  urine  contained  a 
trace  of  albumen. 


Francis  Hercock,  a  farrier,  42  years  of  age,  lived  at  Battersea  Character- 
all  his  life,  excepting  18  months  which  he  spent  at  Waltham  [wo'year? 
Abbey,  in  Essex,  in  the  same  house  with  a  brother-in-law,  who  after  ex- 
there  contracted  ague  and  at  last  died  with  it.   He  left  there  two  P0&,urt? 10 
°.                                               #  malaria, 
years  before  admission  ;  about  a  month  after  his  doing  so  he  had  Recur- 

jaundice  and  passed  bloody  urine.  For  the  ensuing  six  months  he 
was  rendered  unable  to  work  by  repeated  recurrences  of  haema-  under  qui- 
turia,  together  with  shivering  and  pain  in  the  loins  and  thighs, 
which  came  on  at  irregular  intervals,  always  after  exposure  to 
cold.  They  then  ceased  to  return,  he  resumed  work,  and  re- 
mained well  until  17  weeks  before  admission,  when  he  was 
seized  with  cold  shivers,  passed  bloody  urine,  and  continued  to  do 


nine  and 
iron. 
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so  occasionally,  until  February  2,  1883,  wben  he  came  into  St. 
George's  Hospital  under  my  care.  He  has  never  had  syphilis. 
He  was  exceedingly  anaemic  and  sallow.  A  little  fulness  was 
detected  in  the  hepatic  region  ;  the  spleen  was  not  to  he  felt,  but 
its  dulness  was  increased.  The  heart  and  lungs  were  natural. 
He  had  a  large  chronic  ulcer  on  the  right  leg,  and  two  on  the 
left.  He  had  passed  while  waiting  some  urine  of  the  colour  of 
new  port  wine,  which  coagulated  with  heat  and  acid  to  one-sixth. 
On  standing  the  upper  part  became  bright  and  clear,  though  still 
intensely  coloured  ;  a  bulky  reddish-brown  sediment  fell,  which, 
when  examined  next  day,  chiefly  consisted  of  amorphous  granu- 
lar matter  interspersed  with  minute  shining  granules,  coarse 
granular  casts,  and  triple  phosphate  crystals.  No  blood-corpuscles 
were  seen.  Upon  admission,  the  urine  with  each  passing  became 
less  dark  and  less  albuminous,  until  on  the  following  forenoon  it 
was  nearly  natural,  and  on  the  day  after  that  quite  so. 

On  February  3,  6  grains  of  quinine  and  15  minims  of  the 
tincture  of  the  perchloride  of  iron  three  times  a  day,  and  good 
diet,  were  ordered.  He  remained  in  bed  chiefly  in  consequence 
of  the  ulceration  of  the  legs,  which  was  being  treated  surgically, 
but  notwithstanding  this  he  had  four  decided  rigors  during  his 
stay  in  the  hospital:  on  February  19,  March  16,  17,  and  23. 
These  were  attended  with  a  rise  of  temperature  for  about  6  hours, 
the  maximum,  in  the  several  attacks  varying  from  101 '3°  to 
103*4°.  There  was  no  hematuria.  Ho  was  transferred  to  the 
surgeon  for  the  ulcers  on  April  17.  At  this  time  he  was  taking 
5  grains  of  quinine  and  10  minims  of  the  tincture  of  the  per- 
chloride of  iron  three  times  a  day,  which  remedies  were  continued. 
On  May  5  he  got  up,  was  exposed  to  cold,  and  had  a  slight 
return  of  the  ha3morrhage,  with  a  temperature  of  102*5°.  He 
left  the  hospital  on  the  19th,  relieved  as  to  the  ulcers,  and  with- 
out any  further  return  of  the  hsematuria. 


Intermit- 
tent he- 
maturia 
sometimes 
without 
appreci- 
able de- 
structionof 
corpuscles; 
not  traced 
to  malaria 


John  King,  a  Jew,  aged  27,  an  omnibus  conductor,  was  sent 
into  St.  George's,  under  my  care,  by  Dr.  Ewart,  to  whom  he  had 
applied  as  out-patient,  and  by  whom  the  nature  of  his  disorder 
was  detected.  He  was  admitted  on  January  28,  1884.  He  was 
born  in  Kentucky,  transferred  to  England  and  to  Brighton  at 
the  age  of  six  months,  where,  at  the  age  of  ten  years,  he  was 
first  seized  with  the  pain  characteristic  of  his  attacks.  There 
was  no  history  of  malarial  exposure  and  none  of  syphilis.    He  has 
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since  lived  in  different  parts  of  London  and  has  had  good  or  syphilis. 

health,  excepting  recurrences  of  his  disorder,  one  occurrence  of  ^°  rec°g- 

mi  i  nised  asso- 

jaandice  and  one  of  gonorrhoea,    lhe  heematuric  attacks  begin  ciation 

with  a  dull  aching  pain,  described  as  below  the  left  ribs  in  the  with  cold, 
nipple  line ;  it  is  very  limited,  not  extending  into  the  loin,  attributed 
thigh,  or  testicles.  He  takes  to  his  bed  when  this  pain  comes  on,  to  excite- 
and  feels  sometimes  hot  and  sometimes  cold,  but  does  not  shiver.  mentt 
The  urine  during  the  pain  is  clear  and  natural  in  colour,  but 
about  24  hours  after  its  subsidence  presents  the  appearance  of 
blood.  It  was  not  until  seven  or  eight  years  ago  that  any  urinary 
change  was  noticed  in  connection  with  the  attacks.  These  recur 
mostly  at  irregular  intervals,  though  for  some  time  he  had  one 
weekly,  on  the  same  day,  without  any  ostensible  cause.  There 
has  been  no  ascertainable  dependence  upon  cold,  the  attacks, 
indeed,  are  thought  to  recur  more  often  in  the  summer  than  in  the 
winter.  They  are  brought  on  only,  as  far  as  he  knows,  by  ex- 
citement, going  to  the  theatre,  seeing  friends,  and  such  like.  He 
has  often  gone  for  several  months  without  one.  Eighteen 
months  ago  he  married,  and  remained  free  for  the  ensuing  four 
months.  He  has  never  passed  stone  or  gravel.  The  last  attack 
before  admission  occurred  on  January  16.  The  pain  kept  him  in 
bed  for  one  day ;  on  the  17th  the  pain  had  gone  and  the  urine 
was  bloody.  Some  which  was  passed  on  the  19th  was  examined 
on  the  28th.  It  was  turbid,  of  the  colour  of  light  port  wine  ;  it 
contained  a  quantity  of  characteristic  granular  debris,  many 
granular  and  hyaline  casts,  crystals  of  uric  acid  and  oxalate  of 
lime,  numerous  bacteria,  no  blood- corpuscles.  There  was  a 
distinct  flocculent  precipitate  with  sulphate  of  magnesia,  after 
the  removal  of  which  a  much  more  bulky  one  with  heat  and 
acid.  The  urine  passed  on  admission  was  natural ;  it  contained 
no  trace  of  blood  or  albumen.  The  patient  was  in  good  general 
health  ;  no  enlargement  of  the  spleen  or  liver  was  found. 

The  patient  remained  in  the  hospital  without  treatment  and 
without  any  recurrence  of  his  complaint  until  February  27, 
when  he  was  discharged,  to  return  if  his  ailment  did  so.  He 
came  back  on  March  5,  having  had  a  slight  return.  The  urine 
was  now  scarcely  tinted,  though  a  deposit  of  blood  was  visible 
with  the  naked  eye.  This  consisted  wholly  of  ordinary  entire 
corpuscles.  There  was  no  corpuscular  debris,  nor  any  casts. 
There  was  a  trace  of  albumen;  a  distinct  blood  reaction  with 
guaiacum  ;  none  with  the  spectroscope.    The  corpuscles  ceased 
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to  present  them  selves,  and  the  patient  remained  apparently  well 
so  long  as  he  was  under  observation.  But  for  the  characteristic 
state  of  the  urine  first  seen  the  case  might  have  passed  for  one 
of  stone.  The  later  bloody  urine  was  quite  such  as  might  have 
belonged  to  this  disorder.  The  constitutional  symptoms  also 
were  equivocal  and  the  relations  to  cold  not  apparent,  But  if 
the  urine  first  presented  had  been  honestly  made  by  the  patient, 
the  nature  of  his  disorder  did  not  admit  of  doubt. 

The  following  sketch  of  the  symptoms  of  the  disorder 
is  from  the  graphic  pen  of  Dr.  Druitt.  It  may  not  be 
unfair  to  presume  upon  the  identity  of  the  writer  who  tells 
the  tale  so  well,  and  the  patient  whose  sensations  have 
been  so  minutely  and  so  skilfully  observed.  I  shall  not 
venture  materially  to  abridge  this  valuable  contribution 
to  the  autobiography  of  disease.1 

Autobio-  '  In  ^ne  summer  of  1866,  being  then  fifty-one  years  of  age, 

graphical  the  patient  (a  medical  practitioner)  underwent  great  mental  and 
^&^"ptlon  bodily  fatigue  through  the  cholera  epidemic.  In  September  of 
disease  by  that  year,  while  snatching  a  hasty  holiday,  he  foolishly  went 
the  late  on  ft  very  we^  ^ay  to  eXplore  the  ruins  of  Corfe  Castle,  and  was 
Druitt.       walking  or  driving  in  wet  clothes  for  the  greater  part  of  the  day. 

On  coming  home  he  changed  his  clothes,  took  a  warm  bath,  and 
seemed  no  worse ;  but  he  had  a  very  restless  night,  was  sick 
when  he  got  up  early  next  morning  to  return  to  London,  and 
was  shivering,  sick,  and  giddy  during  the  whole  journey.  This 
was  the  beginning  of  the  illness  from  which  he  suffers  to  this 
day.  On  reaching  home  he  was  obliged  to  go  to  bed  on  account 
of  the  feverishness  and  bilious  vomiting,  which  lasted  some 
days.  On  getting  up,  in  an  exceedingly  weak  and  prostrate 
condition,  he  was  suddenly  seized  with  inflammation  of  a  patch 
of  veins  on  the  inner  side  of  the  right  calf,  ending  in  obliteration 
of  the  veins.  This  he  hardly  recovered  from  before  the  end  of 
October,  when  it  ceased,  and  has  never  returned ;  but  the  state 
of  health  which  followed  was  extremely  unsatisfactory. 

'The  patient  was  incessantly  told  by  his  friends  that  he  was 
of  a  singular  dusky,  earthy  colour,  and  the  features  "drawn." 
Although  the  appetite  and  sleep  were  good,  he  felt  languid  and 

1  Two  cases  of  intermittent  lueniatinuria,  by  Robert  Druitt.  Med.  Times 
and  Gazette,  April  19,  1873. 
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under  a  cloud.  He  was  subject  to  fits  of  numbness  of  the  right 
foot,  but  yet  got  through  his  ordinary  work  as  usual.  The 
numbness  of  the  foot  wa3  provoked  by  cold,  but  it  would  also 
come  on  if  the  foot  were  immersed  in  water  a  little  too  hot. 
Singularly  enough,  the  patient  was  exposed  to  severe  cold  on  a 
railway  journey  in  January  1867,  when  the  train  was  blocked  up 
for  some  hours  by  snow,  but  without  suffering  from  the  effects 
which  cold  caused  afterwards. 

'  So  things  went  on  till  May  1867,  when  the  patient  spent  a 
few  days  at  Cambridge,  and  believes  himself  to  have  been 
poisoned  whilst  hanging  over  the  once  beautiful  streams  at  the 
backs  of  the  colleges,  then  polluted  with  sewage.  At  any  rate, 
he  had  a  succession  of  feverish  nights,  followed  by  two  regular 
ague  fits,  coming  on  in  two  consecutive  days  in  June  1867,  at 
10  a.m.  There  was  intense  shivering,  and  blueness/  and 
vomiting,  followed  by  intense  feverishness.  No  special  treat- 
ment was  adopted  beyond  a  few  days  of  bed,  followed  by  change 
of  air.  The  ague  did  not  return,  and  the  patient  went  about  his 
work  as  usual,  though  he  complained  of  a  good  deal  of  languor 
and  backache. 

'  During  the  summer  of  1867  the  patient  went  to  Switzerland, 
hoping  to  re-establish  his  health  entirely.  Whilst  clambering 
about  Chamouni,  in  the  brightest  weather,  under  a  warm  sun, 
and  freely  perspiring,  he  felt  absolutely  well.  Unluckily  he  pro- 
longed his  tour,  and  went  to  Grindelwald,  where,  on  a  coldish 
morning,  in  the  midst  of  clinging  mist,  he  visited  the  glacier, 
and  foolishly  went  into  the  grotto  cut  out  in  the  solid  ice.  Here 
he  got  very  chilty,  and  on  his  return  to  the  hotel  had  a  most 
severe  attack  of  shivering,  with  blueness  of  the  hands.  This 
gave  way  to  a  good  draught  of  wine,  and  was  succeeded  by  no 
feverishness  as  on  former  occasions  ;  but  it  ushered  in  the 
prominent  feature  of  the  case  as  follows  : — The  shivering  lasted 
till  about  one  o'clock.  Early  in  the  afternoon  the  patient  started 
to  return  to  Berne,  which  was  reached  in  the  evening.  The 
bladder  was  habitually  capacious  and  free  from  irritability,  so 
that  no  urine  was  voided  between  leaving  Grindelwald  and 
reaching  Berne,  when,  to  the  patient's  horror  on  going  early  to 
bed,  he  passed  a  very  large  quantity  black  as  porter,  and  evi- 
dently containing  a  large  quantity  of  blood- stuff.  The  patient 
was  so  alarmed  at  this  that  he  slept  ill,  and  rose  in  the  middle 
of  the  night  to  pass  more  water  to  see  what  it  was  like.  This 
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was  absolutely  pale  and  natural-looking ;  the  bloody  admixture 
had  passed  off  as  suddenly  as  it  came. 

'  The  patient  soon  returned  to  England,  and  during  the  rest 
of  the  autumn  of  1867  was  excessively  weak  and  languid,  and 
obliged  to  give  up  a  great  deal  of  his  work  and  to  take  more 
notice  of  the  phenomena  of  his  own  bad  health.  It  soon  became 
evident  that  at  every  midday  the  urine  displayed  signs  of  some 
periodic  disturbance:  either  a  small  quantity  of  blood,  or  of 
kidney  epithelium,  or  of  red,  white,  or  pink  colouring  matter, 
would  appear  in  the  urine  passed  between  10  a.m.  and  2  to  4 
p.m.  ;  whilst  that  passed  in  the  evening  usually,  and  at  night 
always,  was  of  its  natural  appearance.  Great  fatigue,  aching  in 
the  loins,  numbness  of  the  legs,  sense  of  brain-fatigue,  and  an 
earthy  yellow  complexion  accompanied  the  state  of  urine. 

'  In  February  1868,  the  patient  went  for  a  time  to  Bourne- 
mouth, where  he  recovered  a  good  deal  of  flesh  and  strength  ; 
but,  singular  to  say,  the  state  of  the  urine  became  worse  instead 
of  better,  whilst  it  was  then  that  the  last  and  most  troublesome 
symptom  was  added  to  his  malady.    One  day  Surgeon-Major 

W  ,  who  was  staying  at  the  same  place,  came  to  the  door,  and 

the  patient  put  his  head  out  of  the  drawing-room  window  to  speak 
to  him.  He  was  conscious  of  a  scarcely  noticeable  chill,  but 
this  soon  passed  off ;  and  as  the  afternoon  was  bright  and  fresh, 
he  went  out  about  two  o'clock  for  a  drive.  During  the  drive  it 
was  noticed  that  his  face  became  curiously  spotted  with  blue — 
just  like  patches  of  incipient  gangrene — and  the  same  day  the 
quantity  of  blood-stuff  in  the  urine  was  greater  than  ever. 

'  He  came  back  to  town  in  March  1868,  and  got  through  the 
summer  with  more  or  less  misery.  In  fine  warm  weather  pretty 
well  ;  but  in  cold  and  damp  or  easterly  winds  the  diurnal  loss  of 
blood-colour  by  the  urine  and  the  morning  fits  of  coldness  of 
the  feet  tended  to  be  greater  than  ever,  though  kept  at  bay  by 
quinine,  as  will  be  shown  presently. 

'  September  1868  was  spent  at  Swanage  in  delicious  sun- 
shine, where  the  patient  had  good  sleep,  good  appetite,  abund- 
ance of  air  and  exercise,  and  no  return  of  any  evil  symptom 
except  once.  He  felt  perfectly  well,  and  quite  fit  for  his  ordinary 
work  ;  but  on  his  way  home  to  town  he  spent  a  night  or  two  at 
friends'  houses  ;  the  weather  became  damp  and  cold,  and  by  the 
time  he  reached  London  he  was  as  bad  as  when  he  left  it. 

1  The  next  winter  (1868-69)  was  passed  very  dismally,  with 
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a  combination  of  symptoms,  which  may  be  summed  up,  once  for 
all,  to  avoid  repetition.  The  sleep  and  appetite  were  good  ;  the 
patient  awoke  feeling  refreshed  and  well,  but  about  nine  or  ten 
there  came  on  with  horrid  punctuality  a  sense  of  languor  and 
depression  ;  pulse  down  to  50-56  ;  hands  and  feet  painfully 
cold,  wet,  blue  and  cramped,  like  those  of  a  cholera  patient ; 
great  lassitude  and  indisposition  for  work.  In  the  middle  of  the 
day,  after  luncheon  and  wine,  these  symptoms  passed  off,  but 
the  urine  secreted  during  these  hours,  and  passed  about  2  or  3 
p.m.,  was  excessively  bloody.  Under  favourable  conditions  the 
bloody  appearance  passed  off  in  the  evening,  and  the  urine 
passed  at  night  was  clear  and  natural.  Few  things  could  exceed 
the  patient's  misery  ;  the  painful  coldness  of  the  feet  hindered 
all  mental  work,  and  he  would  sit  with  his  study  door  bolted, 
with  his  boots  and  stockings  off,  and  blacking  the  soles  in  stripes 
by  putting  them  against  the  bars  of  the  grate,  in  the  vain 
attempt  to  warm  them.' 

To  abridge  the  rest  of  the  narrative,  the  subject  of  it  con- 
tinued to  suffer  from  the  attacks  of  chilliness  and  hematuria, 
those  in  cold  weather  usually  repeating  themselves  daily  in  the 
periodic  fashion  already  described,  while  at  other  times  they 
would  occur  unexpectedly  as  the  result  of  some  accidental  ex- 
posure, together  with  which  symptoms  he  had  on  one  occasion  an 
outbreak  of  what  appeared  to  be  quotidian  ague,  under  which  he 
became  jaundiced,  or  at  least  acquired  a  yellowness  of  skin.  After 
struggling  to  maintain  his  responsible  post  in  the  profession 
until  November  1872,  the  patient  now  determined  4  to  seek  in 
rest  and  the  warmth  of  another  climate  the  best  chance  of 
keeping  the  inveterate  disease  at  bay,'  and  on  the  7th  of  this 
month  sailed  for  India.  '  He  suffered  a  little  from  his  old 
malady  during  the  cold  winds  which  prevailed  until  he  reached 
Malta,  and  had  one  very  severe  attack  on  November  22  from  the 
intense  cold  of  the  railway  journey  by  night  from  Alexandria  to 
Suez.  From  that  time,  whilst  enjoying  the  warmth  of  the  Red 
Sea  and  of  India,  he  had  had  only  one  attack  of  heematinuria  up 
to  the  present  date  (February  20,  1873),  and  that  was  provoked 
by  rising  earlier  than  usual,  and  setting  out  early  for  a  drive, 
with  a  feeling  of  imperfect  reaction  after  a  bath.  The  steady 
warmth  of  the  climate  evidently  keeps  this  under  control.  He 
had  a  little  feverishness  from  a  chill  at  Christmas,  but  this  was 
soon  cut  short  by  quinine.' 
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The  writer  then  gives  the  following  analysis  of  the  symptoms, 
and  the  results  of  remedies  : — 

'  The  feverish  attacks. — Daring  the  six  years'  illness  the 
patient  suffered  altogether  from  seven  distinct  attacks,  having 
the  character  of  quotidian  ague  or  remittent;  shivering  at 
10  a.m. ;  rise  of  temperature  to  about  103°  Fahr.  in  the  evening  ; 
profuse  perspirations  at  night ;  and  fall  of  thermometer  to  about 
100°  in  the  morning.  These  attacks  varied  from  two  or  three 
days  to  fifteen  in  duration  ;  were  always  attended  with  intense 
drowsiness  and  jaundice,  with  profuse  excretion  (not  retention) 
of  bile,  prodigious  discharge  of  lithates,  and  great  debility. 
When  the  temperature  wras  high  there  was  slight  tendency  to 
light-headedness  at  night.  Be  it  observed  that  although  these 
feverish  attacks  were  the  starting-point  and  culmination  from 
time  to  time  of  the  whole  illness,  yet  the  urine  never  contained 
blood-stuff  during  them,  nor  yet  when  there  was  feverishness 
from  any  other  cause,  as  from  a  slight  attack  of  influenza,  nor 
yet  when  the  patient  was  from  any  cause  confined  to  bed  or 
chose  to  be  in  bed. 

'  Effects  of  cold. — Except  during  these  intercurrent  feverish 
attacks,  the  temperature  of  the  mouth  and  axilla  was  steadily 
98*4°  ;  but  the  whole  heat-producing  power  of  the  economy  and 
the  power  of  resisting  cold  were  singularly  deficient.  Precisely 
at  9.30  every  morning  (except  in  hot  or  very  fine  weather)  the 
feet  became  cold  and  blue.  This  coldness  was  of  the  intense 
and  most  painful  sort,  such  as  used  to  be  felt  by  travellers  ont- 
side  a  coach  in  cold  weather,  causing  acute  suffering,  attended 
with  cramps,  blueness,  and  a  miserable  wetness  of  the  palms  and 
soles,  precisely  like  those  of  cholera  patients.  Equally  dis- 
tressing was  the  fact  that  in  any  brisk  wind,  even  if  not  very 
cold,  the  moderate  abstraction  of  heat  from  the  skin  would 
paralyse  the  capillaries  ;  some  part — it  might  be  the  end  of  the 
nose  or  the  cheek — would  become  first  pale  and  benumbed,  then 
red,  then  purplish,  and  at  last  quite  black.  This  was  sometimes 
with,  and  sometimes  without,  a  most  unpleasant  tingling.  The 
patient,  if  walking  out  on  a  cold  morning,  would  get  the  face  so 
blue  as  to  have  it  noticed  by  people  in  the  street,  and  by  persons 
at  whose  house  he  called.  Of  reaction  against  cold  there  was 
none.  If  the  hands  or  feet  were  chilled,  or  the  face — in  fact,  at 
any  time  after  the  use  of  cold  water — the  briskest  friction 
was  of  no  avail  to  bring  on  a  healthy  and  comfortable  glow. 
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Exposure  of  the  skin  in  the  morning  would  bring  on  a  fit  of 
coldness  and  numbness  of  one  leg ;  but  these  effects  were 
generally  absent  in  the  summer,  when  the  thermometer  was 
above  70°.  The  singular  lividity  of  the  skin  of  the  face  always 
disappeared  quickly  if  the  patient  came  into  a  warm  atmosphere  ; 
but  with  that,  as  well  as  with  the  coldness  and  lividity  of  the 
hands  and  feet,  mere  friction  was  of  no  use.  It  was  never 
followed  by  any  worse  effect.  Some  kinds  of  cold  were  more 
pernicious  than  others.  Thus,  the  act  of  walking  or  standing 
on  the  wetted  board-floor  of  a  railway  station  was  enougb  at 
almost  any  time  to  take  away  almost  all  sensation  in  the  legs, 
and  was  followed  by  bloody  urine.  The  patient  always  noticed 
that  he  was  pretty  well  during  a  full  moist,  mild  south-west 
wind,  and  usually  was  better  when  the  barometer  was  low.' 

With  regard  to  the  nervous  system,  the  symptoms  were  found 
to  be  much  under  its  influence.  '  Mental  worry  and  want  of 
sleep  were  most  efficient  agents  in  bringing  on  discharge  of  blood 
by  the  urine.'  This  event  was  noted  as  ensuing  upon  attempts 
at  literary  work,  the  anxiety  connected  with  writing  of  important 
letters,  and  cross-examination  in  a  court  of  justice.  The  urine 
was  never  bloody  at  night  save  once,  when  the  patient  was  kept 
awake  by  anxiety. 

The  urine  was  repeatedly  and  exhaustively  examined,  with 
results  which  may  be  epitomized.    In  the  intervals  of  the  diurnal 
paroxysms — early  in  the  morning,  that  is,  and  in  the  evening — 
this  secretion  was  perfectly  natural.  With  the  morning  paroxysm 
there  might  be  eliminated  either  a  small  quantity  of  highly 
albuminous  urine,  so  filled  with  epithelial  casts  as  to  look  like 
jelly  or  white  of  egg — this  was  rare ;  or,  as  the  most  frequent 
event,  a  prodigious  quantity  of  red,  yellow,  and  pink-colouring 
matter  ;  or  blood  which  presented  several  varieties  of  appearance. 
It  commonly  appeared  as  a  chocolate  sediment,  either  alone  or 
mixed  with  kidney  epithelium,  or  with  lithates.    This  was  with- 
out corpuscular  structure,  and,  save  that  it  had  been  more  or 
less  moulded  into  shape  in  the  renal  tubes,  was  amorphous— 
blood-substance,  but  not  blood-shape.    The  supernatant  fluid 
was  sometimes  not  much  darker  than  natural,  at  other  times  it 
was  deeply  coloured  ;  water,  in  which  raw  meat  had  been  soaked, 
was  one  of  the  comparisons  which  it  suggested.    On  several 
occasions  when  the  urine  was  alkaline  it  was  of  the  brightest 
arterial  scarlet.    It  is  a  familiar  experience  to  find  that  blood  in 
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alkaline  urine  presents  this  tint,  while  in  acid  nrine  it  becomes 
smoky  or  dark.  The  urine  was  never  albuminous  except  during 
the  paroxysm.  Thus  the  urine  would  be  albuminous  at  noon  ; 
not  so  at  night.  Dr.  Letheby  once  examined  the  purple  sedi- 
ment with  the  spectroscope,  and  found  it  to  display  the  absorp- 
tion bands  of  blood.' 

I  am  enabled  by  the  courtesy  of  Dr.  Druitt's  son,  Dr.  Lionel 
Druitt,  to  give  the  conclusion  of  his  father's  case.  Dr.  Druitt 
suffered  to  the  last  from  the  after-effects  of  his  malady,  though 
he  had  no  hemoglobinuria  for  the  last  two  years,  the  last  attack 
having  occurred  in  the  spring  of  1881,  brought  on,  as  was 
thought,  by  some  family  worry.  The  immediate  cause  of  death, 
which  took  place  on  May  15,  1883,  was  pneumonia  following  an 
attack  of  influenza,  which  had  been  caught  early  in  the  month. 
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CHAPTER  XXI. 

ON  EXCESS  OE  THE  EARTHY  SALTS,  MORE  PAR- 
TICULARLY PHOSPHATE  OF  LIME,  IN  URINE. 

Until  recent  years  much  confusion  attended  the  use  of  Various 
the  terms  phosphatic  urine  and  phosphatic  diathesis ;  ^epre-f 
the  urine  was  said  to  be  phosphatic  and  the  person  to  cipitation 
have  the  phosphatic  diathesis  whenever  the  urine  phates^n 
deposited  earthy  salts :  in  other  words,  whenever  it  was  urm©- 
alkaline,  whether  it  had  become  so  in  the  bladder  by 
ammoniacal  decomposition,  or  had  been  so  secreted  by  the 
kidney  from  a  deficiency  of  acid,  or  an  excess  of  alkali. 
Urine  alkaline  from  whatever  cause  necessarily  deposits 
its  earthy  salts,  whether  they  be  much  or  little,  and  thus 
the  phosphatic  diathesis  was  found  by  the  older  writers 
in  a  large  number  of  widely  different  conditions,  com- 
prising some  of  constitutional  disturbance,  and  many 
others  in  which  the  reaction  was  simply  due  to  the  state 
of  the  urinary  organs.  Urine  is  very  seldom — it  used  to 
be  thought  never — secreted  ammoniacal.  There  are  ex- 
ceptional conditions  of  exhaustion  or  prostration  apart 
from  any  localised  disease,  either  of  the  nervous  or  the 
urinary  systems,  in  which  it  will  at  times,  and  even  for  a 
long  time  together,  present  itself  in  an  ammoniacal  state 
in  circumstances  which  lead  to  the  belief  that  it  has  been 
so  secreted  (see  page  896)  ;  but  these  may  be  put  aside  as 
exceptional,  and  the  general  rule  asserted  that  its  being 
passed  in  this  state  is  merely  an  evidence  of  retention  or 
cystitis.  With  such  various  conditions  leading  to  alka- 
lescence and  deposition,  it  would  seem  impossible  without 
reference  to  their  differences  to  discern  anv  common 
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diathesis  or  systemic  state  as  antecedent  to  the  urinary 
Prout,       condition.    Prout,  however,  in  whose  time  the  necessary 
Jones,  and  distinctions  had  not  been  made,  associates  these  depositions, 
Hassall.     however  various  their  origin,  with  depression  and  nervous 
irritability  ;  and  though  it  is  clear  that  in  many  of  the 
instances  to  which  he  alludes  the  urinary  state  has  been 
brought  about  only  by  disease  of  the  urinary  organs,  yet 
there  would  seem  to  be  a  partial  truth  in  his  view  which 
has  escaped  some  later  observers. 

Dr.  Hassall  attributed  grave  constitutional  symptoms  to 
the  precipitation  of  the  crystalline  phosphate  of  lime  ;  but 
this  view  also  has  been  shown  to  need  modification  since 
this  deposit  may  be  caused  either  by  the  increased  excre- 
tion of  lime,  which  may  be  caused  by  the  administration 
of  lime  salts,  or  by  a  diminished  acidity  of  urine  short  of 
alkalescence.1  Whether  the  lime  secreted  by  the  kidneys 
shall  appear  in  crystals  as  the  acid  phosphate,  shall  be 
deposited  as  the  amorphous  or  alkaline  phosphate,  or 
shall  be  held  in  solution  in  the  urine,  is  so  far  a  matter  of 
chance  that  it  depends  only  on  the  degree  of  acidity  of 
the  urine.  If  the  urine  be  alkaline,  the  amorphous  phos- 
phate is  precipitated  ;  if  it  be  slightly  acid  or  nearly 
neutral,  the  crystalline  phosphate  appears  ;  while,  however 
great  the  amount  of  lime  if  the  urine  be  fully  acid,  there 
is  no  deposit  whatever,  or  a  deposit  only  of  oxalate.  No 
inference,  therefore,  save  as  to  the  acidity  of  the  urine, 
can  be  drawn  from  the  shape  which  the  earthy  salts  take 
in  that  secretion. 

But  while,  therefore,  we  regard  the  shape  which  the 
earthy  salts  take  as  only  of  secondary  importance,  I  think 
that  clinical  evidence,  to  a  certain  extent  corroborating 

1  Dr.  Bence  Jones  published  in  the  Journal  of  the  Chemical  Society  for  1861 
the  results  of  some  experiments  and  observations  in  which  I  had  taken  part 
having  reference  to  the  deposition  in  the  urine  of  the  crystalline  phosphate  of 
lime.  The  conclusion,  which  was  inevitable,  was  that  the  formation  of  these 
crystals  simply  depends  on  the  amount  of  lime  in  the  urine  and  on  its  degree 
of  acidity.  They  could  be  generally  caused  by  the  administration  of  lime  or  its 
vegetable  salts  until  the  urine  became  charged  with  lime  while  its  acidity  was 
lessened.    Dr.  Roberts  independently  had  arrived  at  similar  conclusions. 
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Prout  and  Hassall,  shows  that  the  absolute  excretion  of 
lime,  or  the  amount  passed  be  the  shape  what  it  may,  has 
an  important  significance  as  bearing  upon  the  consti- 
tutional state,  more  particularly  with  reference  to  the 
nervous  system. 

In  common  with  what  I  believe  is  a  very  general  im-  The  phos- 
pression,  I  have  learned  to  recognise  a  certain  condition  diathesis, 
of  nervous  irritation  or  exhaustion,  or  a  habitual  state  of 
exaggerated  nervous  mobility,  as  associated  with  urine  of 
which  the  leading  characteristic  is  an  excess  of  earthy  salts.  Character 
Such  urine  may  be  alkaline  and  turbid,  but  is  usually  pale  0  urme' 
and  clear;  its  tints  incline  rather  to  lemon  than  orang-e  ; 
lithates,  if  deposited,  are  pale  or  white ;  it  is  but  rarely  of 
insufficient  acidity,  and  sometimes  is  acid  to  excess,  even  to 
scalding.    Excepting  occasional  lithates,  it  is  usually  free 
from  deposit,  or  deposits  only  oxalate  of  lime.    The  addi- 
tion of  liquor  potassas  or  ammonia,  however,  throws  down 
a  heavy  cloud,  which  consists  chiefly  of  phosphate  of  lime.  Subjects 
The  persons  who  have  passed  such  urine  have  mostly  been  toms!ymP 
men  not  far  removed  from  middle  life,  usually  of  active 
minds  and  nervous  temperaments,   easily   agitated  or 
depressed,  tremulous,  excitable,  and  prone  to  sleeplessness. 
Many  have  had  obscure  arthritic  pains  which  have  been 
regarded  as  gouty,  but  few  gout  in  a  sthenic  and  declared 
form.    The  characters  of  the  urine  became  more  marked, 
and  in  some  instances  first  attracted  my  attention,  after 
some  period  of  anxiety  or  mental  distress. 

A  symptom  to  be  often  noted  in  such  persons  as  I 
have  described  is  a  somewhat  indefinite  numbness  in  the 
legs  which  comes  and  goes ;  others  have  complained  of 
singing,  dizziness,  or  other  abnormal  sensations  in  the 
head.  The  tongue  is  usually  anaemic,  flabby,  and  sodden  ; 
it  becomes  more  coated  under  salines  or  alkalies,  and 
clear  with  strychnia  and  nitro-hydrochloric  acid.  There  is 
intolerance  of  alkalies  in  these  cases,  for  whatever  cause 
they  may  be  given,  displayed  by  general  prostration  and 
early  alkalinity  of  urine.  Strychnia  and  the  mineral  acids, 
on  the  other  hand,  are  as  constantly  beneficial. 
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Excess  of         A  gentleman,  who  is  mentioned  in  the  annexed  table  as 

salt^with  ^  '  furmsned  a  good  instance  of  what  I  have  referred  to. 

articular  He  had  lost  his  wife  a  year  and  a  half  before  I  first  saw  him. 
vousner"  ^s  sympt°ms  were  then  much  more  severe  than  subsequently, 
symptoms,  though  they  were  never  entirely  and  for  long  absent.  He  was 
excitable,  wakeful,  nervous,  and  hypochondriacal.  He  had 
frequent  pains  and  abnormal  sensations  in  the  head,  and  often 
complained,  as  persons  with  his  condition  of  urine  do,  of  numb- 
ness in  the  legs,  with  some  uncertainty  in  walking,  not  amounting 
to  visible  unsteadiness  of  gait.  He  was  tremulous  and  emotional. 
He  was  subject  to  pains  in  the  small  joints  which  had  attained 
once  or  twice  to  the  rank  of  definite,  though  not  severe,  gout. 

The  urine  was  always  the  same :  pale,  clear  when  passed, 
though  often  depositing  white  lithates  ;  it  was  acid,  sometimes 
under  exceptional  worry  or  distress  very  highly  so ;  it  gave  a 
heavy  cloud  with  liquor  potassse,  suggesting  an  excess  of  earthy 
salts  which  was  ascertained  by  more  exact  methods,  the  per- 
centage of  lime  on  one  occasion  amounting  to  '07  against  "02, 
which  is  about  the  average  of  health.  The  urine  was  made 
alkaline  by  doses  of  medicine  generally  not  enough  to  cause 
such  a  result ;  and  with  the  urinary  change  alkalies  or  salines 
caused  remarkable  prostration.  The  tongue  was  often  flabby, 
anaemic,  sodden-looking,  and  uniformly  covered  with  a  white 
fur  ;  these  conditions  were  remarkably  exaggerated  by  alka- 
lising  remedies ;  lessened  or  removed  by  mineral  acid  and 
strychnia. 

Excess  of         A.  member  of  Parliament,  who  is  referred  to  in  the  table  as 

earthy        ]\|r>  X  ,  of  similar  age  to  Mr.  Y  ,  with  a  similar  nervous, 

connection  anxious,  and  sensitive  temperament,  and  also  like  him  with 
with  occasional  slight  gouty  manifestations  about  the  finger- joints, 

and  numbness  in  and  above  the  heels,  habitually  passed  such 
urine  as  in  the  preceding  case.  It  was  pale,  clear,  or  only 
clouded  with  white  lithates  ;  under  the  microscope  it  sometimes 
showed  crystals  of  oxalate  of  lime,  and  more  rarely  of  uric  acid  ; 
with  liquor  potassaa  it  gave  a  heavy  precipitate  of  earthy  salts,  and 
showed,  when  more  exactly  examined,  a  percentage  of  lime,  on 
one  occasion  amounting  to  '06. 

The  urinary  and  general  symptoms  were  much  exaggerated 
for  a  time,  while  the  subject  of  them  held  an  office  which  com- 
pelled him  to  be  almost  constantly  present  during  the  sittings  of 
the  House  of  Commons. 


mental 
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He  was  intolerant  of  alkalies,  which  produced  prompt  de- 
pression and  alkalinity  of  urine  ;  while  he  derived  remarkable 
and  continued  benefit  from  strychnia,  with  or  without  nitro- 
hydrochloric  acid. 


A  sallow,  dark-haired,  melancholic-looking  gentleman,  of  the  Excess  of 

age  of  40,  who  proved  to  be  a  medical  practitioner,  of  late  much  eaftthy  .  , 
°  .  .  salts  with 

harassed  by  midwifery  and    parish  work,   came  to  me,   not  over-work. 

knowing,  as  he  said,  whether  he  stood  upon  his  head  or  his 
heels,  having  that  morning  discovered  that  his  urine  was  albu- 
minous. 

The  urine  was  pale,  natural  in  appearance ;  it  gave  a  heavy 
cloud  with  boiling  exactly  resembling  albumen,  but  instantly- 
dissipated  by  a  drop  of  acid.  Liquor  potassse  gave  a  large 
precipitate  characteristic  of  great  excess  of  the  earthy  salts. 

The  tongue  was  pale,  coated,  flabby,  and  tremulous ;  the 
pulse  slow  and  feeble.  Inquiring  for  numbness  in  the  le°*s,  to 
the  surprise  of  the  patient,  I  found  that  he  had  recently  dis- 
covered this  symptom,  much  to  his  alarm,  while  feel  in  or  for 
oedema. 

The  patient  was  warned  to  abstain  from  alkalies,  which  he 
had  been  taking  before  ;  put  upon  strychnia  and  mineral  acids, 
and  sent  to  Folkestone.  He  rapidly  recovered  his  general 
health,  but  I  had  no  further  opportunity  of  examining  the 
urine. 


A  country  lawyer,  with  a  debilitated   look  and    nervous  Excess  of 

manner,  28  years  of  age,  who  had  been  of  late  much  pressed  by  earthy 

work,  complained  that  in  talking  he  now  and  then  lost  for  an  w^th^^ 

instant  the  thread  of  his  discourse.    He  had  constant  singing  in  nervous 

the  left  ear — recently  he  had  had  it  in  both.  He  had  1  pins  and  feymPtomfe 
needles  '  in  his  left  leg,  which,  was  '  fidgety  '  and  numb. 

The  urine  was  natural  in  appearance  ;  with  liquor  potass©  it 
gave  a  large  deposit  of  the  earthy  phosphates. 


A  gentleman  of  Devon,  40  years  of  age,  was  sent  to  me  with,  Excess  of 
as  wras  supposed,  albuminuria.  earthy 

He  was  thin  and  eager,  and  had  a  nervous  manner.    He  had,  nervous^1 
and  had  had  more  or  less  since  the  age  of  20,  peculiar  feelings,  symptoms, 
which  came  up  from  the  epigastrium  to  the  head,  and  there 
caused  what  he  described  as  a  '  bouleversement ' — some  feelino- 

a 

.      4  L 
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akin  to  vertigo,  for  it  prevented  his  riding  on  horseback  by  the 
fear  of  falling  which  it  entailed.  This  was  always  worst  about 
eleven  in  the  morning,  and  wore  off  as  the  day  went  on.  He 
had  feelings  of  numbness  in  both  legs ;  the  tongue  was  pale, 
macerated-looking,  and  coated  with  white.  He  inherited,  but 
had  not  yet  displayed,  gout. 

The  urine,  often  passed  with  frequency,  was  highly  acid ;  it 
was  clear  and  natural  in  appearance  ;  it  deposited  crystals  of 
uric  acid  and  oxalate  of  lime ;  and  with  liquor  potassse  gave  a 
bulky  white  precipitate,  such  as  a  large  amount  of  albumen 
would  give  with  nitric  acid.    There  was  no  trace  of  albumen. 


Excess  of 
earthy 
salts  coin- 
cident with 
examina- 
tions. 


General 
observa- 
tions. 


A  gentleman  of  nervous  temperament,  always  unduly  dis- 
trustful of  his  own  abilities,  had  to  pass  the  numerous  examina- 
tions which  beset  the  path  to  a  Cambridge  degree  and  the 
profession  of  medicine.  As  each  examination  drew  near  the 
urine  commonly  threw  down  a  copious  sediment  of  white  sand, 
which  was  found  to  consist  of  crystalline  phosphate  of  lime. 
This  usually  vanished  after  the  examination,  and  reappeared  on 
the  eve  of  the  next. 

Instances  of  an  excess  of  the  earthy  salts,  particularly 
of  the  phosphate  of  lime,  in  such  circumstances  as  I  have 
mentioned  might  be  greatly  multiplied.  I  have  learned 
to  recognise  the  manner  of  man  in  whom  it  exists,  and  sel- 
dom look  for  it  in  vain.  The  nervous,  mobile,  and  hypo- 
chondriacal temperament,  with  perhaps  half-latent  gout, 
suggests  the  testing  of  the  urine  with  liquor  potassse,  and 
the  fall  of  the  bulky  precipitate  no  less  suggests  the  use 
of  strychnia  and  the  mineral  acids.  Examples,  some  of 
which  have  been  already  alluded  to,  which  show  the 
amount  of  the  earths  passed  in  twenty-four  hours,  or  where 
this  was  not  possible  in  100  parts  of  urine,  are  subjoined 
in  a  tabular  form.    [See  p.  1240.] 

The  only  one  of  the  tabulated  cases  which  needs 
further  mention  is  the  last  of  the  first  series.  It  was 
remarkable  in  the  habitual  presence  of  profuse  alkaline 
sweat  which  was  poured  out  abundantly,  particularly 
under,  the  arms,,  even  though  the  patient  kept  cold  and 
perfectly  still.     The  secretion  was  alkaline  from  fixed 
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alkali.  It  increased  with  depression  or  exhaustion,  and 
lessened  with  rest,  good  diet,  and  tonics.  Both  lime  and 
magnesia  must  be  considered  as  increased,  considering  the 
age  of  the  patient. 

To  take  a  somewhat  wider  view  of  the  urinary  ex-  increase  of 
cretion  of  lime  and  magnesia,  I  have  subjoined  a  few  g|^-[n 
observations  in  reference  to  other  disorders,  from  whence  bram  dis- 
it  appears  that  in  instances  of  tubercular  disease  of  diabetes, 
the  brain,  tubercular  meningitis,  epilepsy,  and  cerebral 
amaurosis,  the  exit  of  lime  was  increased.    To  the  fore- 
going facts  may  be  added  that  in  some  cases  of  diabetes, 
especially  the  most  acute,  there  is,  perhaps,  a  larger  in- 
crease of  phosphate  of  lime  than  occurs  in  any  other 
circumstances.    The  woman  Mackay  passed  as  much  of 
this  salt  in  one  day  as  she  should  have  passed  in  ten  ;  more 
than  three  grammes  of  lime,  or  about  six  of  the  phos- 
phate.   This  salt  was  increased  out  of  proportion  to  the 
urine,  and  in  larger  ratio  than  any  other  of  its  con- 
stituents.   (See  page  123.)    The  condition  was  associated 
with  cerebral  changes  of  unusual  extent  and  rapidity,  as 
witness  the  woodcuts  on  pages  39  and  40.    In  another 
rapid  and  severe  case  (see  page  113)  was  nearly  as  great 
an  increase  of  the  earth  in  question.    It  is  noteworthy 
that  this  enormous  increase  of  lime  was  not  dependent 
on  any  increase  of  food ;  but,  on  the  contrary,  was  most 
marked  when  the   disorder  was  approaching  its  fatal 
termination,  the  power  of  taking  food  almost  lost,  and  the 
urine   no  longer  saccharine,  oi  but  slightly  so.  (See 
page  176.) 

Observations  on  the  excretion  of  phosphates  in  disease  Their  di- 
were  made  by  Bence  Jones  as  long  ago  as  1846. 1    The  P1™1!0.11 

J  ...  in  dehrmn 

most  marked  result  of  his  inquiry  was  the  contrast  in  this  tremens, 
respect  between  inflammatory  affections  of  the  brain  and 
delirium  tremens ;  in  the  former,  meningitis  and  the  like, 
both  the  total  phosphoric  acid  and  the  earthy  phosphates 
being  much  increased,  in  delirium  tremens  both  being  as 
strikingly  diminished.    According  to  the  view  of  Bence 

1  Med.  Chir.  Trans,  for  1817. 
4  l  2 
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Jones,  the  phosphorus  which  so  largely  enters  into 
the  composition  of  the  brain  undergoes  under  inflam- 
mation increased  oxidation,  with  a  correspondingly  in- 
creased production  and  exit  of  phosphoric  acid.  The 
lessened  discharge  of  this  acid  in  delirium  tremens  was  no 
doubt  partially  due  to  absence  of  food,  but  it  was  shown 
that  it  could  not  be  wholly  thus  accounted  for,  and  might 
with  probability  be  attributed  to  lessened  chemical  action 
in  a  brain  of  which  the  condition  was  the  opposite  of  the 
inflammatory. 

About  a  third  of  the  phosphoric  acid  which  is 
normally  passed  with  the  urine  is  in  combination  with 
lime  and  magnesia,  the  rest  with  potash  and  soda.  It  is 
not  my  purpose  to  dwell  upon  the  variations  of  phosphoric 
acid  in  disease,  which  have  received  full  attention,  but 
rather  to  refer  to  those  of  the  earths  which  are  more 
striking,  and  appear  more  indicative  than  any  alterations 
in  the  urinary  phosphoric  acid  taken  as  a  whole. 
General  For   purposes   of  chemical  estimation,   it   may  be 

conelu-  ;  "l 

sions.  assumed  that  the  earths  occur  in  the  urine  wholly  as 
phosphates  ;  lithate  of  lime  is  a  rarity  ;  and  the  oxalate, 
however  frequent,  does  not  attain  an  amount  to  be 
appreciable  save  with  the  microscope.  The  amount  of 
earthy  phosphates  can  be  judged  of  either  by  ascertaining 
the  amounts  of  lime  and  magnesia  separately,  the  more 
laborious  process,  but  as  distinguishing  the  earths  the  more 
instructive,  or  by  precipitating  both  together  as  phos- 
phates. A  rough  but  trustworthy  bedside  guide,  if  the 
urine  be  clear,  is  the  bulk  of  the  precipitate  presented 
to  the  eye  on  the  addition  of  liquor  potassaa  or  ammonia. 
Perhaps  it  is  more  to  the  purpose  to  associate  the  earthy 
excess  clinically  with  conditions  of  nervous  irritation, 
than  to  speculate  on  the  internal  chemistry  by  which  the 
discharge  is  produced.  What  lime  can  have  to  do  with 
brain  is  hard  to  see ;  it  enters  most  sparingly  into  its 
composition,  and  can  scarcely  be  an  appreciable  product 
of  its  waste  ;  phosphorus,  on  the  other  hand,  abounds  in 
nervous  tissue,  and  under  disintegration  or  change  may 
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be  a  copious  source  of  phosphoric  acid.  And  this  poured 
into  the  blood,  the  conversion  of  much  of  it  into  phos- 
phate of  lime,  and  its  exit  in  this  shape,  is  what  may  be 
reckoned  upon  having  regard  to  the  affinities  of  the  acid 
and  the  base.  Against  this  view  we  have  the  leak  of  evi- 
dence that  the  phosphoric  acid  is  increased  otherwise  than 
in  earthy  combination,  and  also  the  minute  but  at  least 
suggestive  appearance  of  lime  in  other  forms  than  as 
phosphate.  Whatever  be  the  explanation  of  the  facts 
which  have  been  noted,  it  is  clear  as  a  matter  of  clinical 
experience  that  an  increased  discharge  of  earthy  salts  in 
the  urine  appears  in  connection  with  many  forms  of 
nervous  irritation,  and  affords  in  some  circumstances  a 
ready  and  valuable  therapeutical  guide. 
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CHAJPTEE  XXII. 

ALBUMINURIA    GENERALLY    CONSIDERED    IN  RE- 
LATION TO  RENAL  AND  OTHER  DISORDERS. 

Urine  may  be  secreted  albuminous,  or  may  be  made  so, 
since  its  secretion,  by  admixture  with  some  albuminous 
product.  To  dispose,  in  the  first  place,  of  what  may  be 
termed  accidental  albuminuria :  this  may  be  due  to  the 
intrusion  of  blood,  pus,  or  chyle.  It  was  formerly  thought 
that  the  spermatic  fluid  could  produce  this  effect,  but  now 
stated  that  semen  is  not  albuminous.  These  vehicles  of 
albumen  are  easily  recognised  by  their  obvious  and  micro- 
scopic characters  ;  the  only  doubts  which  ever  need  present 
themselves  are,  supposing  the  urine  to  cont.iin  blood  or 
pus,  whether  the  albumen  is  wholly  or  only  in  part  due 
to  this  cause. 

Tests  for  It  is  not  my  design  to  dwell  at  length  upon  the  means  of 

albumen.  testing  for  albumen,  some  of  whieh  have  occupied  much  atten- 
tion of  late.1  Whenever  the  urine  is  described  as  albuminous  in 
this  work,  it  is  upon  the  evidence  of  heat  and  nitric  acid.  I 
examined  for  albumen  by  five  methods  the  urine  of  100  patients, 
as  they  presented  themselves  consecutively  in  hospital  and 
private  practice.  The  results  which  are  given  in  the  annexed 
table  are  scarcely  calculated  to  make  us  abandon  the  old  tests 
for  the  new.  The  potassium  mercuric  iodide  gave  a  precipitate 
in  every  instance,  including  many  in  which  there  was  no  reason 
to  doubt  that  the  urine  was  absolutely  natural.  Picric  acid  was 
the  next  frequent  in  result.  It  is  known  that  both  these 
reagents  precipitate  other  matters  beside  albumen,  more  par- 
ticularly the  peptones.  Whether  urine  ahvays  or  almost  always 
1  See  Bedside  Urine  Testing,  by  Dr.  Oliver,  of  Harrogate. 
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Urine  from  100  Cases  talcen  consecutively  from  Hospital  and  Private 
Practice  tested  for  Albumen  by  several  methods.1 


Oases 

Number 

of  C£IS6S 

Heat  and 
nitric  acid 

I 

Pf™  Sue 
citnc  acids  ^  citric 

Mercuric 
pot.  iod. 
smd  citric 

Brine  and 
hydro- 
chloric 
acid 

1 

Albuminuria  from  disease  of 

kidneys  .... 

19 

19 

19 

19 

19 

Convalescent  from  nephritis 

1 

- 

1 



Stone  in  kidney  . 

6 

.  2 

° 

9 

6 

5 

Disease  of  bladder  or  pro- 

state      .       .       .  . 

3 

1 

2 

I 

3 

1 

Diabetes  mellitus 

8 

4 

5 

4 

8 

4 

Diabetes  insipidus 

1 

1 



Excess  of  uric  acid  or  urates 

2 



i 
l 

i 
i 

2 

Excess  of  phosphates  . 

2 



2 

—  I 

Intermittent  haematuria 

1 

1 

1 

i 
1 

1 

1 

Organic  disease  of  nervous 

system,  tumour  of  brain, 

locomotor  ataxy 

3 

1 

3 

1 

Functional  nervous  disease, 

epilepsy,  chorea,  tinnitus 

4 

1 

2 

4 

1 

Nervous  debility  . 

3 

3 



Valvular   disease  of  heart 

and  aneurism  . 

3 

2 

2 

2 

3 

3 

Tubercular  disease  of  lungs, 

peritonaeum,  &c. 

7 



o 

m 

7 



Pneumonia    and  broncho- 

pneumonia 

3 



— 

3 



Bronchitis  .     ■  .  . 

1 

1 



Fluid  in  pleura  . 

1 

1 

1 

1 



Typhoid  .... 

2 

1 

1 

1 

2 

1 

Measles  .... 

1 

1 

1 

1 

1 

1 

lonsuiius  ....... 

2 

o 
Z 

i 

Convalescent    from  acute 

febrile  affections 

6 

_ 

6 

Disease  of  liver  . 

5 

2 

2 

1 

5 

2 

Ulcer  of  stomach 

1 

1 

Diarrhoea  .... 

1 

1 

1 

1 

1 

1 

Enteralgia  .... 

1 

1 

1 

1 

Peritonitis  .... 

1 

I 

1 

1 

1 

1 

Rheumatism,  sciatica,  mus- 

cular pain 

8 

2 

4 

2 

8 

2 

Eczema  .... 

1 

1 

Anaemia  and  amenorrhoea  . 

3 

1 

3 

100 

39 

54 

41 

100 

U  j 

contains  a  substance  analogous  to  albumen,  which  is  not  true 
serum  albumen,  must  be  determined  by  further  enquiry.  Dr. 
Green  has  published  some  interesting  researches,  from  which  he 

1  When  the  urine  of  the  same  case  has  been  examined  repeatedly  the  first 
observation  alone  has  been  tabulated.  No  examination  was  made  without 
finding  a  precipitate  or  opalescence  with  the  potassium  mercuric  iodide. 
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concludes  that  healthy  urine  contains  an  albuminoid  substance 
which  he  calls  leth-albumen,1  a  modification  of  albumen  not  recog- 
nisable by  ordinary  tests.  Whether  this  be  so  or  not,  it  is  cer- 
tain that  a  slight  precipitate  or  opalescence  with  the  mercuric 
iodide  is  not  necessarily  a  sign  of  disease,  and  that  the  test 
cannot  be  accepted  as  a  practical  guide.  Probably  nitric  acid 
and  heat,  used  so  as  to  be  mutually  corrective,  and  the  ferro- 
cyanide  with  citric  acid  are  the  best  tests  for  practical  use. 
Picric  acid  and  the  mercuric  iodide  are  not  sufficiently  dis- 
criminating. 

Reactions         The  reactions  of  albuminous  urine  with  the  precipitants  of 
andlalbu-n  alI:)nmen>  aP^rt  from  the  peculiarities  which  depend  upon  its 
minoid       occurrence  in  acid  or  alkaline  urine,  are  liable  to  variations 
the  urine     w*ncn  aPPear  to  be  explicable  only  on  the  supposition  that  there 
are  differences  in  the  albumen.    Prout  describes  chylous  urine 
as  containing  a  substance  which  was  coagulable  by  acid  but  not 
by  heat,  which  he  regarded  as  hydrated  or  incipient  albumen. 
I  suppose  it  would  now  be  called  paralbumen.    Presuming  the 
urine  to  be  acid,  this  reaction  must  be  exceptional  even  in 
chylous  urine.    A  peculiar  albuminoid  substance  was  discovered 
by  Bence  Jones  2  in  the  urine  of  a  patient  who  had  mollities 
ossium.    On  the  addition  of  nitric  acid  no  change  was  at  once 
produced ;  on  standing,  the  urine  became  solid ;  with  heat  it 
resumed  its  liquidity. 

With  regard  to  the  reaction  of  albumen  and  nitric  acid,  it 
was  long  ago  pointed  out  by  Bence  Jones  that  the  addition  of  a 
minute  quantity  of  this  acid  to  albuminous  urine  will  often 

1  Leth-Albumen,  by  John  Greeve.  Brit.  Med.  Jour.,  May,  1879,  p.  69<i. 

2  A  substance  resembling  albumen,  which  Bence  Jones  regarded  as  a  hy- 
drated deutoxide  of  protein,  was  discovered  in  the  urine  of  a  patient  who  had 
mollities  ossium.  This  substance  was  discharged  in  large  amount — twice  that 
of  the  urea — the  urine  was  acid,  of  very  high  specific  gravity  — 1035  to  1040 — 
frothy  and  glutinous.  Heated  to  boiling  it  gave  a  precipitate  like  albumen  ;  with 
nitric  acid,  however,  in  the  cold,  no  immediate  precipitation  took  place,  though 
after  a  time  the  urine  became  converted  into  a  yellow,  transparent  mass,  which, 
like  gelatine,  was  dissolved  by  heat  and  again  consolidated  on  cooling.  Though 
some  degree  of  cedema  was  present  iu  this  case,  the  kidneys  were  found  to  be 
natural  after  death,  so  that  we  can  but  attribute  the  peculiar  discharge  to  some 
condition  of  blood  connected  with  the  softening  and  wasting  of  t he  bones. 

1  Case  of  Mollities  and  Fragilitas  Ossium,  by  W.  Macintyre,  M.D.  Med. 
Chir.  Trans,  for  1850.  Also  paper  by  Dr.  Bence  Jones  in  Phil.  Trans.,  fur 
1848. 
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prevent  its  giving  a  coagulum  with  heat,  though  it  will  s bill 
coagulate  on  the  addition  of  more  acid.  This,  he  supposed,  was 
owing  to  the  formation  of  a  nitrate  of  albumen,  coagulable  by 
acid,  but  not  by  heat.  This  reaction  appears  to  present  con- 
siderable variation  in  the  proportion  of  acid  needed,  and  to  be 
not  always  obtainable.  Next,  it  is  to  be  recognised  that  albumen 
is  soluble  in  excess  of  nitric  acid,  and  that  this  solubility  differs 
greatly  in  different  specimens.  An  albuminous  cloud  produced 
by  acid  will  often  disappear  on  the  addition  of  only  a  few  drops 
too  much,  while  a  bulky  coagulum  produced  by  acid  or  heat  will 
disappear  with  excess  of  acid,  the  amount  required  for  this 
re- solution  being  liable  to  great  variation.  Sometimes  an 
amount  of  acid  equal  to  that  of  the  urine  will  do  ;  more  often 
three  or  four  times  the  bulk  is  needed. 

A  gentleman  who  recently  died  with  albuminuria,  presum- 
ably dependent  on  the  granular  kidney,  habitually  passed  alka- 
line urine,  which,  with  heat  and  one  drop  of  nitric  acid  in  an 
ordinary  test  tube,  coagulated  to  about  a  fifth.  Three  or  four 
drops  reduced  this  to  a  mere  opalescence  ;  five  or  six  made  the 
urine  clear.  I  may  add  that  this  urine,  when  it  chanced  to  be 
acid,  displayed  abundance  of  casts,  and  that  it  gave  evidence 
of  globulin  with  sulphate  of  magnesia.  Albumen  precipitated 
by  acid  is  generally  more  soluble  in  excess  of  it  than  that 
thrown  down  by  heat.  The  albumen  of  lardaceous  disease  is 
often  more  soluble  than  that  which  presents  itself  in  other 
forms  of  albuminuria,  and  it  has  been  occasionally  noticed  that 
the  clot  produced  with  hemoglobinuria  is  re-soluble  in  more 
than  ordinary  proportion,  and  the  peculiarity  in  this  instance 
attributed  to  admixture  with  globulin. 

We  probably  have  much  to  learn  with  regard  to  the  be- 
haviour of  albumen  and  its  allies  in  different  circumstances, 
Such  differences  as  have  been  adverted  to,  together  with  the 
occasional  slowness  with  which  nitric  acid  causes  coagulation, 
have  given  use  to  the  term,  peculiar  albumen,3  to  signify  albu-  Peculiar 
men  which  is  less  coagulable  or  more  soluble  than  common.  albumen- 
Some  of  the  phases  of  incoagulability  may  be  supposed  to  indi- 
cate an  approach  to  the  peptones. 

1  do  not  propose  to  dwell  upon  the  subject  of  peptone  in  Peptone, 
urine,  of  which  both  the  chemical  and  clinical  relations  are  as 

1  See  Dr.  Haddon  on  Peculiar  Albumen.  Brit.  Med  Jour.,  1876,  Part  i,, 
pp.  191,  256,  286,  and  381. 
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yet  imperfectly  understood.  Peptone  is  not  precipitated  by 
heat  or  nitric  acid,  and  so  does  not  complicate  the  subject  of 
albuminuria  if  only  these  tests  be  used  ;  but  it  is  thrown  down 
by  picric  and  citric  acid,  and  also  by  the  potassium  mercuric 
iodide  together  with  citric  acid.  The  formation  of  a  precipitate 
with  these  reagents,  particularly  with  the  mercuric  test  when 
the  older  means  of  discovering  albumen  give  no  result,  is  so 
common,  that  the  presence  of  something  which  acts  like  peptone 
in  this  respect  must  be  the  rule  rather  than  the  exception.  But 
it  is  probably  not  peptone,  but  rather  something  else  allied  to 
albumen  not  yet  identified,  for  it  is  often  present  in  consider- 
able quantity  when  the  copper  test  gives  no  result.  Peptonuria, 
as  recognised  chiefly  by  the  latter  test,  appears  to  be  compara- 
tively infrequent,  and  to  have  scarcely  as  yet  acquired  practical 
interest.  It  has  been  found  in  a  variety  of  disorders  not  espe- 
cially renal  or  attended  with  albuminuria,  among  which  phos- 
phorus poisoning,  suppurative  conditions,  and  gastric  and 
intestinal  disturbances  have  been  mentioned. 
Globulin.  The  presence  of  globulin,  or  rather  paraglobulin,  in  urine 

has  more  to  do  with  albuminuria  than  has  that  of  peptone.  The 
occurrence  of  this  substance  together  with  the  other  constitu- 
ents of  blood  in  hemoglobinuria  has  no  separate  interest.  The 
amount  of  it  may  be  easily  estimated  by  precipitation  with 
sulphate  of  magnesia.1  It  would  seem  that  paraglobulin  is 
almost  never  present  in  urine  except  it  be  also  albuminous,  and 
that  when  it  is  so,  unless  it  be  also  bloody,  this  addition  is  found 
only  exceptionally  or  only  in  very  minute  amount.  Paraglobulin 
is  not  soluble  in  pure  water,  though  it  is  so  in  weak  saline  solu- 
tions. Dr.  Roberts  has  recently  pointed  out  that  a  drop  of 
albuminous  urine  allowed  to  fall  into  a  glass  of  distilled  or  even 
ordinary  drinking  water,  a  delicate  ring  of  opacity,  like  a  puff 
of  smoke,  will  often  accompany  its  descent.  This  he  attributes 
to  the  paraglobulin  separated  from  the  albumen  by  its  insolu- 
bility. This  reaction  is  often  to  be  found  when  globulin  is  not  to 
be  detected  with  sulphate  of  magnesia,  and  it  must  still  remain 
sub  judice  upon  what  it  depends. 

This  constituent  of  the  blood  appears  to  have  been  found  in 
urine  more  frequently  with  the  acute  and  the  lardaceous  forms 

1  Dr.  Marcet  reminds  me  of  the  reactions  of  globulin  as  obtained  from  the 
crystalline  lens.  It  is  precipitated  by  carbonic  acid;  soluble  in  ammonia; 
precipitated  from  the  ammouiacal  solution  when  this  is  neutralised  with 
acetic  acid;  re-dissolved  in  excess  of  acetic  acid. 
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of  renal  disease  than  with  others.  A  fatal  instance  of  acute 
nephritis  with  dropsy  has  been  described,  in  which  the  urine 
contained  globulin,  to  the  entire  exclusion  of  serum  albumen. 
Casts  were  present  as  in  ordinary  cases.1 

Speaking  of  albumen  as  something  which  is  to  be  de~  General 
tected  with  heat  and  nitric  acid,  it  mav  be  said  that  urine  p,gmfi- 

"  cance  or 

which  is  secreted  albuminous  is  to  that  extent  abnormal,  albumi- 
The  arrangement  is  faulty  either  in  the  renal  mechanism,  nuria- 
or  in  the  composition  of  the  blood,  or  in  the  pressure  to 
which  it  is  subjected.  Whether  a  minute  trace  of  albumen, 
such  as  to  be  inappreciable  to  most  tests,  may  consist  with 
health,  or  whether  healthy  urine  contains  traces  of  an  • 
albuminoid    substance,   possibly   occupying    a  position 
between  albumen  and  urea,  are  questions  which  m  ist  be 
postponed  ;  but,  at  any  rate,  it  is  certain  that  any  such 
considerable  admixture  of  albumen  as  to  be  readily  de- 
tected wTith  heat  and  nitric  acid  is  evidence  of  disease, 
whether  permanent  or  temporary. 

Albuminuria  has  been  divided  into  permanent  and  Permanent, 
temporary,  and  many  observations  have  been  made  to 
show  in  what  proportion  of  persons  one  sort  or  the  other 
exists,  and  with  what  disorders  they  are  associated.  Thus, 
of  303  adults  in  the  medical  wards  of  University  College 
Hospital,  39  had,  according  to  Dr.  Partes,  permanent, 
and  37  temporary,  albuminuria,  w^hile  in  the  remaining 
227  cases  no  albumen  was  present  at  anytime.  Thus,  the 
proportion  of  albuminuria,  passing  or  lasting,  was  almost 
exactly  one  in  four.2 

Dr.  Saundby  examined  the  urine  of  145  male  out- 
patients at  the  General  Hospital,  Birmingham,  and  found 
albumen  in  105. 3  In  64  the  albumen  was  attributed  to 
renal  disease.  Deducting  these,  there  remain  81  cases  of 
non-renal  disease — dyspepsia,  debility,  phthisis,  morbus 
cordis,  etc.,  among  which  the  urine  was  albuminous  in 
41,  or  about  half.  I  have  already  stated  the  proportion 
of  albuminuria  in  patients  taken  indiscriminately  from 

1  Lancet,  1883,  vol.  ii.  p.  1001.    Dr.  Womer,  of  Heidelburg. 

2  Parfres  on  the  Urine,  p.  187. 

3  Dr.  Saundby,  on  the  Diagnostic  Value  of  Albuminuria.  Brit.  Med.  Jour., 
1879,  vol.  i.  p.  609. 
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hospital  and  private  practice  as  deduced  by  different 
tests  (p.  1245).  Of  the  100  cases  referred  to,  19  were  of 
kidney  disease,  necessarily  attended  with  albuminuria  ;  of 
the  remaining  81,  the  urine  showed  albumen  to  heat,  and 
nitric  acid  in  21,  about  one  case  in  four.  It  is  seen  with 
sufficient  clearness  in  the  table  how  much  the  results 
differ  with  different  reagents.  Dr.  Mahomed  found 
albumen  to  be  present  in  the  urine  of  persons  proposed 
for  life  assurance  in  a  proportion  of  15*5  per  cent.  Dr. 
Mann  1  in  the  same  circumstances  found  albumen  in  11  per 
cent.  With  our  present  knowledge  we  must  believe  that, 
however  slight  or  transient  a  disturbance  may  make  the 
urine  albuminous,  this  condition,  as  it  is  ordinarily  recog- 
nised, is  not  consistent  with  absolute  health. 
Its  causes.  The  causes  of  albuminuria  afford  a  more  convenient 
basis  of  classification  than  its  persistence.  Urine  which, 
independently  of  admixture,  is  persistently  albuminous 
indicates  a  persistent  change  in  the  kidney,  whether 
arising  in  it  or  secondary  to  disease  elsewhere ;  but,  on 
the  other  hand,  it  is  possible  that,  though  such  disease 
exist,  the  urine  may  be  albuminous  only  at  times.  Thus 
no  safe  distinction  can  be  made  between  permanent  and 
temporary  albuminuria. 

To  bring  within  a  simple  classification  the  various 
circumstances  upon  which  an  albuminous  state  of  the 
urine  may  depend,  they  may  be  arranged  into  three  great 
classes  :  the  first  may  be  termed  accidental  albuminuria,  or 
albuminuria  by  admixture,  in  which  the  secretion  has 
been  rendered  albuminous  subsequently  to  its  secretion  ; 
the  second  comprises  the  many  modes  in  which  the 
urine  may  be  made  albuminous  by  renal  disturbance, 
whether  connected  with  structural  change  or  circulatory 
embarrassment ;  the  third  includes  those  rare  instances 
in  which  the  kidneys  secrete  albumen  in  consequence  of 
an  altered  condition  of  the  blood  itself.  In  the  accom- 
panying table  all  the  subdivisions  except  the  first  and 
last  presumably  belong  to  the  second  class. 

1  Quoted  by  Dr.  Middleton.  Discussion  on  Albuminuria,  Glasgow,  p.  122. 
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Causes  of  an  Albuminous  State  of  the  Urine. 


Admixture  with  blood,  lymph,  chyle,  pus,  or  the  contents  of 
cysts  opening  into  the  urinary  channels,  or  with  products  de- 
rived from  the  bladder  or  tissues  after  death. 

Independently  of  such  admixtures,  urine  may  be  albuminous 
from : — 

f  Nephritis,  tubal  or  diffuse. 

j  Granular  degeneration  of  kidney,  or  interstitial 
nephritis. 
Lardaceous  disease  of  kidney. 
Abscesses  in  kidney,  pyaemic  or  uriseptie. 
Structural  diseases    of  Embolism, 
the  kidney  [  Thrombosis. 

Tubercular  disease  of  kidney. 
Cancer  or  other  growths  in  kidney. 
Cystic  disease  of  kidney. 

Dilatation  of  kidney  from  present  or  past  obstruc- 
tion. 


(  Pregnancy,  with  consequent  renal  congestion. 
Disease  of  heart       ,,  ,,  ,, 

Congestion   of    kidney  |  Obstruction  to  renal  circulation  by  other  mechani- 
from        mechanical-j      cal  causes,  tumours,  &c,  pressing  on  emulgent 
veins  or  vena  cava. 
Dyspnoea  from  croup,  laryngitis,  bronchitis,  &c. 
Eespiratory  embarrassment  of  epilepsy. 


Other  causes,  actingpre- 
sumably  by  way  of 
renal  congestion 


Extraneous  irritants 


Inherent  irritants 


Specific  fevers 


f  Exposure  of  surface  to  cold,  as  in  bathing. 
Ague  fit. 

Venous  congestion  of  the  dying  ? 

Generally  increased  vascular  tension  from  state  of 

blood  ? 
Masturbation. 

(  Cantharides,  arsenic,  phosphorus,  lead,  silver, 
|      mercury  (?),  &c. 

(  Bile  in  cases  of  j  mndice,  sugar  with  diabetes. 
"With  stone  the  urine  may  be  slightly  or  temporarily 
albuminous,  though  there  be  no  disease  of  the 
kidney  itself. 

[  Scarlatina,  diphtheria,  typhus,  typhoid,  erysipelas, 
|      small-pox,  measles,  &c. 


Pneumonia. 


Cholera  and  diarrhoea. 

I  Certain  nervous  conditions — injury   of  brain  and 

Nervous  changes           -j  state  connected  with  exophthalmic  goitre — pre- 

(  sumably  affecting  renal  blood-vessels. 
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f  Large  ingestion  of  albumen, 
j    Dyspepsia  ?  ?  ? 
Destruction  of  blood  corpuscles,  as  in  intermittent 
Changes  of  blood  irre-  hsematuria. 
spective  of  renal  dis — j  Purpura, 
turbance  i  Scurvy. 

I  Various  septic  and  febrile  conditions. 

A  state  of  blood  connected  with  certain  conditions 
^      of  the  liver  ? 

Albumi-  Albuminuria,  so  far  as  it  relates  to  renal  changes,  has 

renal  dis-  heen  fully  discussed.  Casts  often  throw  light  upon  the 
ease;  sig-   gource  0f  albumen.    If  these  contain  blood,  or,  as  with 

mncance      m  .  .  - 

of  casts,     intermittent  hsematuria,  its  substance,  it  is  obvious  that 
the  glandular  structure  gives  exit  to  the  discharge,  though 
it  may  remain  to  be  determined  whether  local  conges- 
tion or  humoral  change  is  the  cause.    If  epithelial,  they 
indicate   tubal   disturbances    and    an   organic  reason, 
though  possibly  only  of  a  transient  kind,  for  the  albu- 
minous discharge ;  if  merely  fibrinous,  they  show  at  least 
that  not  albumen  only,  as  if  that  substance   were  in 
excess,  but  the  liquor  sanguinis  in  toto  is  making  its 
way  out  by  reason  probably  of  local  hypersemia  or  struc- 
tural change.    But  while  casts  as  a  rule  show  that  the 
issue  of  the  albumen  depends  upon  some  change  in  the 
structure  of  the  kidney  or  in  the  tension  of  its  vessels, 
it  is  not  to  be  concluded  from  their  occasional  absence 
that  it  is  not  so.    In  the  early  stages  of  the  granular 
kidney  casts  are  often  as  infrequent  as  in  the  early 
stages  of  nephritis  they  are  abundant.      The  evidence 
afforded  by  the  presence  of  casts  is  therefore  more  to 
be  relied  upon  than  any  inferences  to  be  drawn  from  their 
absence.     With  embolism  and  renal  pysemia  casts  are 
usually  to  be  found,  often  with  blood ;  with  tubercular 
disease  of  the  kidney,  though  casts  are  not  necessarily 
present,  yet  they  are  often  to  be  found  in  consequence  of 
some  localised  tubal  disturbance  in  the  affected  organ  or 
secondary  lardaceous  change  in  the  other.  With  renal  stone 
a  few  casts  are  occasionally  found,  probably  from  localised 
irritation,  though  it  may  be  practically  certain  that  there 
is  no  general  disease  of  the  kidnev  substance. 

As  to  whether  albumen  be  the  result  of  mechanical 
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congestion  as  from  heart  disease  or  of  some  disorder  par- 
ticular to  the  kidney,  the  distinction  may  often  be  made 
at  a  glance  ;  with  cardiac  congestion  the  urine  is  apt  to 
be  scanty  and  loaded  with  lithates  ;  with  disorders  pri- 
marily renal,  the  urine  however  scanty  is  only  exception- 
ally lithatic. 

In  distinguishing  the  structural  diseases  of  the  kidney  Varieties 
from  each  other,  the  albumen  is  often  a  guide  in  its  mode  Jjfsease  a* 
of  accession ;  with  nephritis  it  becomes  early  large,  to  causes  of 
decline  gradually  with  the  disease ;  with  the  granulating  nuria. 
kidney  it  is  at  first,  and  often  for  long,  slight,  or  inter- 
mittent, in  the  later  stages  sometimes  little  and  some- 
times much ;  with  the  lardaceous  it  is  early  in  minute 
quantity,  latterly  abundant. 

There  are  few  structural  diseases  of  the  kidney  which 
are  not  apt  to  make  the  urine  albuminous,  though  they 
may  not  do  so  of  necessity.  Albumen  appears  with  renal 
embolism,  and  also  when  the  renal  veins  are  obstructed 
by  thrombotic  clots.  Tubercular  disease  often  appears, 
probably  from  tubal  disturbance  in  the  neighbourhood  of 
the  formation,  to  cause  more  albumen  than  the  pus  can 
account  for,  and  it  has  even  been  stated  that  at  the  outset 
of  the  disease  the  urine  may  contain  albumen  and  rarely 
epithelial  cells.  Cancers  and  other  growths  do  not  neces- 
sarily make  the  urine  albuminous  ;  it  may  happen,  indeed, 
that  this  secretion  is  absolutely  natural,  notwithstanding 
the  extension  in  the  kidney  of  large  growths,  so  long  as 
these  be  not  exposed  in  the  pelv?s ;  but  traces  of  albumen 
are  apt  to  present  themselves  apparently  from  irritation 
of  the  gland  by  pressure  or  contiguity. 

The  urine  may  be  albuminous  from  cystic  disease  as 
with  the  granular  kidney ;  and  it  commonly  shows  at 
least  a  trace  of  albumen,  the  urine  being  pale  and  of  low 
specific  gravity,  if  the  kidneys  have  been  much  impaired 
by  dilatation. 

The  urine,  usually  pale  and  copious,  which  is  passed 
after  obstructive  suppression,  is  sometimes  slightly  albu- 
minous, whether,  as  has  been  suggested,  from  compression 
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of  the  renal  veins,  or,  as  perhaps  is  more  probable,  from 
distension  of  the  tubes,  and  irritation  of  the  gland  by  its 
own  secretion. 

Next  to  structural  disorders  it  is  sufficiently  clear  that 
mere  increase  of  pressure  within  the  renal  vessels,  par- 
ticularly when  this  is  connected  with  venous  obstruction, 
may  cause  the  transudation  of  serum.  Dr.  Robinson  long 
ago  made  the  urine  albuminous  by  compressing  the  renal 
vein,  and  we  see  a  similar  process  in  operation,  as  has  been 
enough  dwelt  upon,  when  the  abdominal  veins  are  com- 
pressed by  the  gravid  uterus  or  the  whole  venous  system 
made  turgid  by  cardiac  obstruction.  Though  structural 
changes  may  be  produced  by  these  causes,  yet  from  the 
frequently  fugitive  nature  of  the  albuminuria  so  engen- 
dered, it  is  certain  that  the  transudation  may  take  place 
quite  independently  of  renal  disease.  Of  the  same  nature 
is  the  albuminuria  of  dyspnoea  ;  it  is  very  general  to  find 
at  least  a  trace  of  albumen  in  croup,  even  though  this  be 
catarrhal,  not  diphtheritic  ;  and  the  urine  has  been  found 
to  be  temporarily  albuminous  after  severe  epileptic  con- 
vulsion, no  doubt  from  the  respiratory  embarrassment 
pertaining  to  it.  To  these  causes  of  increased  blood 
pressure  within  the  kidney  must  be  added  the  influence  of 
the  cold  stage  of  ague  with  the  internal  congestion  which 
it  involves,  and  also  the  external  action  of  cold  in  bathing. 
All  these  are  causes  of  albuminuria,  though  the  kidneys  be 
undisturbed,  save  temporarily  in  their  circulation.  We 
may  have  to  add  another.  Increased  arterial  tension  is  a 
marked  accompaniment  of  certain  diseased  states  with 
which  the  kidneys  are  apt  to  be  granular  and  the  urine 
albuminous.  Does  this  increased  arterial  tension  ever 
cause  the  urine  to  be  albuminous  irrespectively  of  renal 
change  ?  This  question  must  wait  for  its  answer  ;  my  own 
observation  so  far  points  to  the  negative. 

Many  of  the  causes  of  albuminuria  here  referred  to 
have  been  considered  in  the  preceding  pages  and  need  no 
further  notice  :  with  regard  to  some  which  relate  less 
particularly  to  the  kidneys  a  few  words  are  required. 
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The  transient  albuminuria  produced  by  the  various  Toxic 
drug's  which  act  as  renal  irritants  has  been  considered  in  bumu 
connection  with  tubal  nephritis ;  as  also  has  the  some- 
times more  lasting*  condition  which,  results  from  the 
renal  exit  of  bile  and  sugar,  and  from  the  influence  of  the 
several  exanthemata,  which  presumably  act  similarly  hy 
discharging  through  the  kidneys  a  special  morbid  ir- 
ritant. 

Eeference  will  also  be  found  in  connection  with  ne-  with 
phritis  to  the  form  of  albuminuria  which  has  been  known 
to  ensue  upon  extensive  injury  to  the  skin  by  disease,  or 
in  animals  by  the  experimental  arrest  of  its  function  by 
impervious  coverings  (see  p.  320).  There  is,  however, 
another  mode  in  which  cutaneous  disease  may  render  the 
urine  albuminous ;  I  have  recently  seen  a  case  of  extensive 
and  fatal  eczema  in  which  the  kidneys  had  become 
lardaceous,  possibly  in  consequence  of  the  protracted  and 
exhausting  discharge. 

Pneumonia  as  a  cause  of  albuminuria  requires  mention 
which  has  not  yet  been  accorded  to  it. 

This  disease,  though  not  to  be  recognised  as  a  cause  of 
enduring  renal  disease,  is  perhaps  as  frequent  a  cause  of 
albuminuria  as  diphtheria  or  scarlatina.  This  compli- 
cation of  pneumonia  has  been  much  studied,  and  its  phe- 
nomena fairly  exposed  to  view.  The  frequency  of  albumi- 
nuria in  this  relation  has  been  variously  estimated.  Partes 
found  it  in  6  of  13  cases,  and  quotes  Finger,  who  found 
it  in  15  of  33  cases,  and  Becquere1,  who  found  it  in  9  of  21, 
giving  a.  total  of  30  instances  of  albuminuria  among  67 
of  pneumonia,  or  a  proportion  of  nearly  45  per  cent.  Dr. 
Wilson  Fox  found  the  urine  to  be  albuminous  10  times  in  32 
cases,  and  Griesinger  63  times  in  121  cases.  On  the  other 
hand,  Metzgar  failed  to  find  albumen  once  in  48  cases ; 
while  Martin  Solon  and  Ziemssen  each  found  albumen  only 
twice  in  24  cases.  My  own  experience,  so  far  as  it  relates 
to  true  lobar  pneumonia,  more  nearly  corresponds  with  the 
figures  of  greater  frequency;  though  with  pleurisy  and 
bronchitis  the  urinary  complication  is  comparatively  rare. 
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Dr.  Isambard  Owen,  when  Medical  Registrar  at  St.  George's 
Hospital,  kindly  drew  up  for  me  the  following  table,  the 
accuracy  of  which  may  be  relied  upon.  From  this  state- 
ment it  appears  that  of  26  cases  of  pneumonia  treated  in 
St.  George's,  the  urine  presented  more  or  less  albumen  in  all 
but  four  ;  and  of  those  four  the  opportunities  for  observa- 
tion were  not  always  so  frequent  as  to  allow  of  the  infer- 
ences that  the  urine  was  free  from  albumen  throughout 
the  whole  course  of  the  disease.  It  will  be  observed  that 
the  albumen  appeared  at  all  times  between  the  second  day 
and  the  tenth,  and  that  no  fixed  rela/tion  held  between  its 
date  of  appearance  and  that  of  resolution. 

Tahle  Showing  the  Period  of  Albuminuria  in  Twenty-six  Gases 
of  Pneumonia. 

The  following  table  includes  all  the  cases  of  acute  pneumonia 
admitted  into  St.  George's  Hospital,  from  January  to  August, 
1877,  with  nine  exceptions.  Of  these,  one  was  complicated  with 
acute  rheumatism,  four  were  rapidly  fatal,  and  in  the  remaining 
four  other  causes  prevented  the  collection  of  the  urine, 

The  morning  secretion  was,  as  a  rule,  examined  whenever  ob- 
tainable until  convalescence  was  approached.  The  fourth  column 
of  the  table  contains  the  result  of  each  examination  made, 
whether  positive  or  negative. 


Sex  and 
age 


M.,  40. 


M.,  44. 


M.,  23. 
M.,  26. 


M.,  40. 

M.,  25. 

M.,  56. 


Day  of 
disease  on 
admission 


6th. 


7  th. 


1st. 
3rd. 


8th. 

1st. 
14th. 


Period  of  Resolution 


Temperature  declined 
from  admission ;  normal 
by  11th  day,  on  which 
resolution  commenced. 

Crisis  on  night  of  8th. 


Resolution  from  3rd  day. 
Resolution  commenced  on 
5th  day. 

Crisis  on  night  of  10th. 


Resolution  commenced  on 
4th  day. 

In  full  resolution  on  ad- 
mission. 


Albuminuria 


Urine  albuminous  on  7th  and  8th  days; 
a  trace  of  albumen  present  on  10th  ; 
a  faint  trace  on  1 1  th  ;  none  on  1 2th. 

Urine  albuminous  on  10th  ;  no  albu- 
men present  on  8th,  11th,  12th,  or 
various  subsequent  occasions. 

No  albumen  on  any  day  from  1st  to  5th. 

A  trace  of  albumen  on  4th  and  5th 
days ;  none  on  6th,  7th,  9th,  10th,  or 
11th. 

Urine  slightly  albuminous  on  9th  day ; 
albuminous  on  10th  ;  a  trace  of  al- 
bumen present  on  1 1th  ;  none  on  13th. 

Urine  albuminous  on  2nd  day;  a  trace 
present  on  4th. 

No  albumen  on  admission. 
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Sex  and 


Day  of 
disease  on 
admission. 


M.,  29. 

M.,  20. 
M.,  27. 

F.,  26. 

F.,  18. 

F.,  32. 

M.,  17. 

M.,  30. 

F.,  70. 
F.,  26. 
M.,  13. 

F.,5. 
M.,  24. 
M.,  27. 
M.,  39 

M,  4. 

M.,  35. 

M.,  54. 
R,  22. 


5th. 

8th. 
8th. 

3rd. 

5th. 

5  th. 

2nd. 

13th. 

11th. 
4th. 
5th. 

11th. 
2nd. 
5th. 
5th. 

5th. 

2nd. 

4th. 
5  th. 


Period  of  Resolution 


Temperature  declined 
from  6th  morning;  nor- 
mal by  9th.  Resolu- 
tion  commenced  on  7th 
day. 

In  full  resolution  on  ad- 
mission. 

In  full  resolution  on  ad- 
mission. 

Resolution  commenced  on 
6th  day. 

Kesolution  commenced  on 
12th  day. 

Crisis  on  night  of  5th. 


Crisis  on  night  of  6th. 


Crisis  on  night  of  15th; 
resolution  commencing 
during  the  day. 

Resolution  commenced 
about  12th  day. 

In  resolution  on  admis- 
sion. 

Resolution  commenced  on 
7th  day. 

Resolution  commenced  on 

12th  day. 
Resolution  commenced  on 

5th  day. 
No  resolution;  death  on 

1 0th  day. 
Crisis  on  night  of  7th. 


Resolution  commenced  on 
8th  day. 


Resolution  commenced  on 
7th  day. 


Resolution  commenced  on 

5th  day. 
Resolution  commenced  on 

8th  day. 


Albuminuria 


Urine  slightly  albuminous  on  5th,  6th, 
and  7th  days  ;  suppressed  on  8th  ; 
free  from  albumen  on  10th,  11th,  and 
12th. 

No  albumen  on  admission. 

Urine  albuminous  on  9th  day  ;  free 
from  albumen  on  18th;  collection 
irregular  owing  to  delirium  tremens. 

A  trace  of  albumen  present  on  5th,  6th, 
7th,  8th,  and  11th  days,  and  on  dis- 
charge ;  none  on  9th. 

Urine  slightly  albuminous  on  9th  day ; 
a  trace  of  albumen  present  on  11th, 
15th,  and  19th  ;  none  on  13th  or  16th. 

Urine  slightly  albuminous  on  6th  day; 
a  faint  trace  of  albumen  present  on 
10th. 

Urine  albuminous  on  3rd,  6th,  and  7  th 
days  ;  less  so  on  8th  ;  free  from  al- 
bumen on  9th  and  11th  (sodic  sali- 
cylate was  given  from  the  3rd  to  the 
6th). 

Urine  slightly  albuminous  on  14th  and 
15th  days;  a  trace  of  albumen  pre- 
sent on  16th;  none  on  17th  and  18th. 

Urine  slightly  albuminous  on  11th, 
13th,  and  14th  days. 

A  trace  of  albumen  on  7th. 

Urine  highly  albuminous  on  5th,  6th, 
and  7th  days  ;  slightly  so  on  8th  ; 
free  from  albumen  on  9th  and  10th. 

No  albumen  on  12th  or  17th. 

A  trace  of  albumen  present  on  4th  ; 

none  on  5th  or  12th. 
Urine  loaded  with  albumen   on  8th 

day. 

Urine  slightly  albuminous  on  6th  day ; 
a  trace  of  albumen  present  on  7th  ;  a 
very  faint  trace  on  8th  ;  none  on  10th. 

Urine  highly  albuminous  on  5th  and 
6th  days ;  slightly  so  on  9th,  and  on 
discharge  (the  face  was  puffy,  and 
was  said  to  have  been  so  for  three 
weeks  before  the  onset  of  the  pneu- 
monia). 

Much  hsematuria  on  2nd,  3rd,  and  4th 
days;  less  on  5th ;  little  on  6th;  a 
trace  of  albumen  present  on  9th  ;  a 
faint  trace  onl  1  th ;  none  on  discharge. 

A  trace  of  albumen  present  on  4th 
day  ;  none  on  7th  or  9th. 

Urine  albuminous  on  6th  day ;  free 
from  albumen  on  11th  and  12th. 


1258 


ALBUMINURIA 


Chap.  XXII. 


The  albumen  is  often  enough  to  form  a  balky  coagulum, 
and  it  is  not  uncommon  for  the  urine  to  contain  blood, 
though  not  enough  to  account  for  the  albumen.  Epithelial 
casts  are  generally  to  be  found.  The  characters  of  the 
urine  are  such  as  belong  to  tubal  nephritis,  save  that,  con- 
trary to  what  occurs  in  nephritis  as  an  independent 
disease,  the  urinary  solids,  with  the  exception  of  the 
chlorides,  appear  to  be  increased.  (Edema  is  practically 
unknown  as  a  result  of  pneumonic  albuminuria,  though 
Professor  Bartels  mentions  in  Ziemssen's  Dictionary  an 
exceptional  instance,  in  which  general  dropsy  with  the 
ordinary  symptoms  of  acute  nephritis  arose  in  hhe  course 
of  a  genuine  pneumonia.  This  patient  recovered,  and  I 
am  not  aware  that  persistent  renal  disease  has  ever  been 
traced  to  this  beginning.  The  albumen  either  disappears 
with  the  acute  symptoms,  or  withdraws  more  slowly 
during  convalescence.  There  is  some  variation  in  the 
time  at  which  this  urinary  change  presents  itself,  but  it 
does  so  in  most  cases  at,  or  rather  before,  the  height  of 
the  disease,  while  the  hepatisation  is  on  the  increase,  and 
the  febrile  disturbance  great.  The  advent  of  the  albumen 
appears  usually  to  anticipate  the  process  of  resolution,  so 
that  with  our  present  knowledge  we  can  hardly  adopt  the 
theory  which  has  been  advanced  that  the  renal  disturbance 
is  due  to  the  irritating  effect  of  the  pneumonic  products 
escaping  by  the  kidneys.  Nor  can  we  with  more  proba- 
bility refer  to  the  dyspnoea  as  connected  with  the  change 
of  secretion  ;  difficulty  of  breathing  when  extreme,  as  from 
laryngeal  disease,  may  cause  the  urine  to  become  slightly 
albuminous,  but  with  pneumonia  the  dyspnoea  is  com- 
paratively slight,  and  the  albuminous  addition  con- 
siderable. 

The  hypothesis  which  of  late  has  gained  most  accep- 
tance is  that  the  kidneys  are  primarily  implicated  in  a 
general  congestion  and  exudation,  of  which  the  lungs 
afford  but  the  most  marked  localisation  ;  it  would  seem, 
however,  that  the  kidneys  are  usually  affected  after  the 
lung,  and  less  severely,  while  the  manner  of  their  disturb- 
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ance  is  much  that  which  succeeds,  obviously  as  a  conse- 
quent affection,  upon  many  other  febrile  states.  If  on 
such  grounds  we  discard  the  view  that  the  renal  affection 
is,  so  to  speak,  pneumonia  of  the  kidney,  we  may  take 
refuge  in  a  supposition  which  seems  indeed  to  spring 
naturally  from  the  facts  of  the  case.  The  urine  becomes 
albuminous,  and  the  evidences  of  tubal  nephritis  arise  at 
the  period  in  the  disease  when  the  essential  urinary 
excreta  are  in  extravagant  excess,  and  the  urinary  water 
deficient.  The  increase  relates  to  the  urea,  the  uric  acid, 
and  the  sulphuric  acid  ;  the  urea  in  particular  may  be 
increased  beyond  the  wont  of  any  other  disease,  excepting, 
perhaps,  diabetes,  where  the  ureal  discharge  occurs 
together  with  a  great  flow  of  urinary  water.  Parkes 
found  between  80  and  90  grammes  of  urea  (between  twice 
and  thrice  the  normal  amount)  to  be  secreted  daily  from  the 
sixth  to  the  tenth  days  of  pneumonia ;  and  other  observers 
bear  similar  testimony,  both  as  to  the  enormous  amount 
of  urea  secreted,  and  as  to  the  fact  that  the  increase  is 
greater  before  than  during  resolution — connected,  that  is, 
with  the  febrile  state,  rather  than  with  the  absorption 
and  discharge  of  inflammatory  products.  It  is  not  im- 
probable that  the  kidneys  owe  their  disturbance  to  the 
functional  demand  thus  made  upon  them,  the  attendant 
irritation  enhanced  possibly  by  the  want  of  water.  Ob- 
servations are,  however,  wanted  as  to  the  exact  relation 
of  the  albumen  and  the  other  nitrogenous  components 
of  pneumonic  urine.1  Cases  have  been  reported  in  which, 
under  this  disorder,  the  urea  has  been  less  than  in 
health ;  in  them  albumen  has  been  either  absent  or  in 
trifling  quantity. 

That  cases  of  pneumonia  in  which  albuminuria 
occurs  are  more  fatal  than  others  does  not  admit  of 
doubt.  Probably  this  complication  is  the  more  apt  to 
occur  in  the  more  severe  cases,  while  choking  of  the 
kidney  can  but  add  to  the  risk  of  a  disorder  which,  like 

1  Observations  upon  the  elimination  of  urea,  by  S.  AVest.  Med.  Chiv 
Trans.,  1874. 
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pneumonia,  is  productive  of  refuse  which  belongs  to  this 
exit. 

The  albu-        With  regard  to  cholera  also,  a  few  words  have  to 
cholera.      be  added  to  what  has  found  place  under  the  heading  of 
nephritis. 

During  the  cold  stage  of  cholera,  the  urine  becomes 
nearly  or  quite  suppressed,  and  that  which  is  next 
secreted  is  albuminous  and  contains  epithelial  casts. 
The  kidney  itself  displays  much  tubal  obstruction  and 
often  early  fatty  change  in  the  epithelium,  while  by 
some  observers  small  vascular  blockings  have  been 
described.  Putting  aside  the  latter  complication,  the 
condition,  clinically  and  pathologically,  is  one  of  tubal 
nephritis,  and  has  been  considered  in  its  place  as  such. 
But  there  are  some  further  points  of  interest  with  regard 
to  the  way  in  which  this  condition  is  produced.  It  has 
been  repeatedly  asserted  that  the  urine  becomes  albu- 
minous only  in  cholera  which  is  truly  Asiatic,  the  presence 
of  albumen  being  regarded  as  a  pathognomonic  symptom 
in  this  respect ;  but  albuminuria  with  English  cholera 
is  by  no  means  uncommon  ;  and  we  have  the  evidence  of 
Dr.  G.  Johnson  1  that,  in  a  large  proportion  of  cases  of 
ordinary  summer  diarrhoea,  the  urine  first  secreted  after 
the  severity  of  the  attack  has  passed  contains  for  a  few 
hours  albumen  and  tube  casts.  Dr.  Johnson  infers  the 
existence  in  all  cases  of  a  morbid  poison  by  which  the 
kidneys  as  well  as  the  bowels  are  irritated ;  but  the  ex- 
periments of  Herrmann,2  of  Overbeck,3  and  of  Cohnheim  4 
enable  us  to  regard  the  matter  in  a  new  light,  by  showing 
the  changes  which  the  renal  function  undergoes  in  conse- 
quence of  the  arrest  and  re-establishment  of  the  circulation. 
By  these  experiments  it  was  shown,  in  the  first  place, 
what  is  sufficiently  obvious,  that  the  renal  secretion  is 
suspended  when  the  current  in  the  renal  vessels  is  stopped, 

1  London  Med.  Eecord,  vol.  i.,  p.  474. 

2  Year  Book  of  Medicine  and  Surgery,  1862,  p.  26. 

3  Ibid.  1863,  p.  23. 

4  Ziemssen's  Dictionary,  vol.  xv,  p.  223. 
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whether  by  compressing  the  renal  artery  or  the  artery  and 
vein  together  or  the  aorta.  The  removal  of  the  ligature 
and  the  readmission  of  blood  then  causes  in  the  dog  results 
which  are  precisely  analogous  to  those  ensuing  upon 
cholera  in  the  human  subject.  A  condition  of  nephritis 
comes  on,  which  lasts  longer  or  shorter  according  to  the 
length  of  time  for  which  the  ligature  has  been  applied. 
The  kidney  becomes  at  once  swollen  and  congested  and 
the  urine  bloody  ;  the  renal  vessels  are  found  to  be  dilated 
and  liquor  sanguinis  and  corpuscles  to  have  been  effused. 
A  similar  condition  of  hyperemia  was  produced  in  other 
structures — in  the  ear,  for  example — by  a  similar  process, 
so  that  it  could  be  demonstrated  as  a  law  which  applied  to 
more  than  one  structure,  that  re-establishment  of  the 
circulation  after  its  arrest  is  attended  with  congestive  or 
inflammatory  change.  As  the  failure  of  circulation  in  the 
collapse  of  cholera  is  general,  it  may  be  asked  why  the 
subsequent  inflammation  should  be  most  marked  in  the 
kidney ;  possibly  the  arrest  of  circulation  may  be  more 
complete  in  this  organ  than  elsewhere,  in  consequence  of 
the  removal  of  the  water,  which  is  especially  necessary  to 
the  renal  function,  and  presumably  to  its  circulation.  The 
double  system  of  renal  capillaries  must  be  little  suited  to 
the  transmission  of  the  viscid  blood  of  cholera. 

Pyrexia  has  often  been  referred  to,  as  if  this  condition, 
irrespective  of  its  origin,  were  a  cause  of  albuminuria.  It 
is  undoubted  that  this  occurs  in  many  pyrexial  states,  but 
it  is  open  to  question  whether  the  complication  is  due  to 
the  pyrexia,  or  to  what  has  caused  the  pyrexia.  Dr. 
Chaffey,  the  Registrar  at  the  Hospital  for  sick  children, 
kindly  made  at  my  request  at  that  institution  some  obser- 
vations which  are  consistent  with  the  supposition  that  the 
albuminuria  is  not  due  to  the  temperature  per  se.  A  com- 
parison of  the  cases  of  diphtheria  and  pneumonia  with 
those  of  high  temperature  connected  with  tubercle  and 
local  disease  shows  how  much  more  frequent  is  albumi- 
nuria in  the  zymotic  conditions,  if  we  may  include  pneu- 
monia under  this  head,  than  where  no  contamination  of 
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blood  is  suspected.  It  would  indeed  appear  that  the  urine 
is  albuminous,  not  as  the  result  of  fever,  but  as  the  result 
of  febrile  poison,  or,  in  the  case  of  pneumonia  and  cholera, 
of  special  influences  which  have  been  discussed. 


Initicils  ot  patient 

Complaint 

Temper- 
ature 

Albumen  in 
urine 

H.M.,  Feb.  14,  6  p.m.  . 

Diphtheria,before  tracheotomy 

99-8  1 

none 

„       ,,      15,  6  A.M.  . 

,,  after 

1016 

trace 

„      18,  6  A.M.  . 

99-2 

„      21,  6  A.M.  . 

99-2 

more 

„     24,  6  a.m.  . 

98-4 

faint  trace 

„     29,  6  a.m.  . 

99-0 

trace 

F.  R  

Gangrenous  pharyngitis, 
diphtheritic 

103-4 

>) 

K.  B  

Measles  .... 

102-0 

none 

J.  C,  March  27  . 

Typhoid  .... 

103  8 

>» 

„       „      30  . 

,,  .... 

102  8 

H.  F  

Erysipelas  .... 

102-8 

trace 

J  

Pneumonia,  lobar  or  croupous 
>>  ... 

103-8 

>j 

A.  C  

104-0 

u 

F.  J  

... 

103-0 

E.  B  

,,  ... 

102-8  I  faint  trace 

H.  D  

102' 6 

little 

E.  Trott 

,,        of  apex  . 

104-8 

none 

E.  Taylor  . 

)>            >»         •  • 
Pleuropneumonia 

104-6 

E.  R  

104-0 

trace 

E.  P  

Broncho-pneumonia 
Bronchitis  .... 

101-0 

)> 

B  

102-0 

none 

F.  B  

>>  .... 

103-2 

>> 

J.  D  

Empyema  .... 

101-8 

J.  G  

„  .... 

101-0 

>» 

A.  S.,  March  17  . 

General  tuberculosis  . 

104-0 

„      „      21    .  . 

j>                •  • 

103-6 

trace 

X  

103-4 

none 

E.  R  

j>                •  • 

102-0 

" 

D.  L  

»>                •  • 

102-0 

trace 

G.  B  

1030 

none 

L.  H  

Phthisis 

102-0 

»> 

G.  B  

Mesenteric  disease 

102-8 

J.  B  

... 

102-0 

E.  B  

Tubercular  peritonitis 

102-2 

C  

)>  • 

102-8 

>> 

A.  H  

Chronic  peritonitis 

103-0 

>> 

A.  S  

Meningitis  .... 

102-0 

» 

E  

Psoas  abscess 

103-0 

>  > 

A.  F  

Morbus  coxas 

103-0 

>> 

A.  F  

103-4 

R.  N  

Abscess  .... 

101-8 

n 

G.  P  

101-0 

F.  C  

Acute  periostitis 

1034 

F.  K  

Abdominal  tumours    . " 

101-4 

)) 

The  temperatures  were  in  most  cases  taken  in  the  evening.  The  urine 
examined  was  in  each  case  passed  at  the  same  time,  or  as  soon  as  possible 
afterwards.    The  tests  used  were  heat  and  nitric  acid. 
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Claude  Bernard  long  ago  ascertained  that  while 
puncture  of  the  floor  of  the  fourth  ventricle  in  the  centre 
of  the  space  between  the  origins  of  the  auditory  and  pneu- 
mogastric  nerves  caused  the  urine  to  become  saccharine, 
a  puncture  1  a  little  higher  up  often  made  it  superabundant 
and  albuminous.  A  prick  2  just  behind  the  cerebellar 
peduncle  in  a  rabbit  caused  the  urine  to  become  both  albu- 
minous and  saccharine.  Further  than  this  the  same  ex- 
perimenter found  the  secretion  to  be  rendered  albuminous 
by  injury  to  the  sympathetic  in  the  neck  ;  and  to  approach 
the  kidney  itself,  he  ascertained  that  when  all  the  nerves 
accompanying  the  renal  blood  vessels  had  been  crushed  by 
the  temporary  pressure  of  a  ligature,  the  kidney  was  sub- 
jected to  a  rapid  process  of  destructive  inflammation. 
Other  observers  have  supplied  further  details.  Yon 
Wittick  showed  that  the  urine  became  albuminous  after 
section  of  the  nerves,  vaso-motor  in  function,  which  sur- 
round the  renal  artery,  but  not  when  only  those  between 
the  artery  and  vein,  secretory  in  his  view,  were  divided. 
The  relation  of  the  nervous  system  to  renal  secretion  needs 
to  be  further  inquired  into,  but  it  is  at  least  evident  that 
arrest  of  the  vaso-motor  influence  causes  albuminuria  pro- 
bably by  way  of  vascular  paralysis  and  organic  congestion. 
Whether  the  same  change  of  secretion  can  be  produced 
by  any  other  form  of  nervous  action  has  yet  to  be 
proved. 

In  the  human  subject  the  influence  of  the  nervous 
system  upon  the  quantity  of  the  urine,  and  upon  the 
amount  of  earthy  phosphates  which  it  contains,  is  indeed 
of  daily  experience.  The  watery  urine  of  hysteria  and 
the  characters  of  nervous  urine  in  either  sex  are  well 
known.  Suppression  of  urine  has  in  some  instances  ensued 
upon  concussion  (p.  1310),  and  an  albuminous  condition  of 
the  secretion  has  been  known  to  follow  the  same  accident. 
Fischer  describes  transient  albuminuria  as  a  common 
result  of  concussion  ;  such  cases,  however,  come  but  little 
under  the  notice  of  the  physician,  and  have,  in  this 

1  Seo  Part  I.,  p.  181.  2  Systeme  Nervcux,  t.  i.,  p.  460. 
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country  at  least,  been  insufficiently  studied  in  this  respect. 
As  a  cause  of  persistent  renal  disease,  injury  to  the 
brain  is  scarcely  recognisable. 

I  may  refer  as  an  exceptional  instance  to  the  case  of  a 
Canadian  1  who  died  with  albuminuria,  dropsy,  and  the  com- 
mon symptoms  of  renal  inflammation  and  the  enlarged  white 
kidney — which  condition,  indeed,  was  found  on  post-mortem 
examination — eighty-six  days  after  a  fall  upon  the  ice,  in  which 
the  back  of  the  trunk  and  of  the  head  was  heavily  struck. 
The  fall  was  immediately  followed  by  unconsciousness,  which 
soon  passed  off,  and  by  headache  and  vomiting,  which  for  a  week 
or  two  were  of  frequent  recurrence.  The  face  became  bloated 
and  the  urine  scanty  within  four  days  of  the  accident,  and 
within  a  week  was  found  to  be  highly  albuminous.  The  cir- 
cumstances of  this  case  render  it  probable,  though  by  no  means 
certain,  that  the  renal  disorder  resulted  from  the  fall  :  direct 
injury  to  the  kidneys  appears  to  be  a  less  likely  mode  than  their 
implication  through  the  nervous  system. 

Beyond  such  rare  and  possibly  somewhat  doubtful 
instances  of  traumatic  albuminuria,  we  have  other  in- 
stances in  which  this  condition  has  apparently  taken 
from  men-  origin  in  morbid  conditions  of  the  nervous  system.  I 
tal  causes ;  have  elsewhere  referred  to  mental  disturbance  as  a  cause 
of  the  granular  kidney,  an  association  which'  has  been 
much  insisted  on  by  Dr.  Clifford  Allbutt.    The  occur- 
rence of  albuminous  urine  as  a  result  of  mental  strain  has 
been  referred  to  by  Sir  Andrew  Clark,2  who  asserts  as  the 
result  of  personal  observation  that  of  the  young  men  who 
compete  for  the  Indian  Civil  Service  Examinations  above 
a  tenth  become  albuminuric.     This  statement  may  be 
taken  as  illustrating   the   albuminuria  of  adolescence 
with  exo-    shortly  to  be  discussed.     Another  nervous  source  for 
goitre!™0   the  same  change  of  secretion  has  to  be  referred  to  in 
exophthalmic  goitre.     This  was  carefully  observed  by 
the  late  Dr.  Warburton  Begbie,  who  showed  that  in 

1  Reported  by  Dr.  Curtis,  of  Albany.     Quoted  in  the  Med.  Record,  vol.  i. 
p.  474. 

2  Clinical  Trans.,  vol.  xvi.,  p.  02. 
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many  instances  of  this  disease  the  urine  was  markedly 
albuminous  after  food;  though  quite  free  before.1  The 
vaso-motor  paralysis  which  affects  the  thyroid  is  pro- 
bably so  far  extended  to  the  kidney  that  the  blood  vessels 
yield  to  the  slight  extra  pressure  which  each  meal  occa- 
sions. 

Vaso-motor  failure,  whether  as  part  of  a  special  disease 
or  of  general  nervous  depression  or  of  injury  to  the  intra- 
cranial part  of  the  system,  appears  to  be  the  essence  of 
nervous  albuminuria;  it  is  easy  to  supply  the  steps  of  the 
process  in  vascular  dilatation  and  congestive  or  inflam- 
matory renal  change. 

Attention  has  been  drawn  recently  to  a  form  of  albumi-  The  alt™ 
nuria  which  affects  young  persons,2  mostly  males,  in  their  JSole"-d 
teens,  or,  to  give  a  wider  range,  from  about  the  age  of  ten  or  cents- 
eleven  to  two  or  three- and- twenty,  which  has  been  called 
that  of  adolescents,  and  described  as  intermittent  or  tran- 
sitory, and  as  unconnected  with  organic  disease  ;  though 
there  is  evidence  that  this  had  not  entirely  escaped  earlier 
recognition.  Sir  W.  Gull  appears  to  have  been  long 
familiar  with  it ;  the  leading  features  were  brought  into 
prominence  by  Dr.  Moxon  in  the  paper  to  which  I  have 
referred,  and  the  subject  has  now  engaged  attention  long 
enough  to  be  spoken  of  in  the  light  of  experience.  Scar- 
latina in  childhood  often  proceeds  to  the  granular  kidney 
in  early  adult  life,  the  event  being  indicated  during  many 
years  of  the  interval  by  little  else  than  slight  or  intermit- 
ting albuminuria.  But  apart  from  adolescent  albumi- 
nuria thus  connected  with  fibrosis,  as  yet  latent  or  nearly 
so,  there  are  other  kinds  in  which  no  persistent  change 
can  be  suspected.  The  cases  Dr.  Moxon  has  especially 
called  attention  to — many  of  which  sort  have,  since  his 
paper  has  made  me  watchful  for  them,  come  under  my  own 

1  Edin.  Med.  Jour.,  April,  1874,  p.  880. 

2  Dr.  Moxon,  on  Chronic  Intermittent  Albuminuria.  Guy's  Hospital 
Eeports  for  1878.  Dr.  Clement  Dukes,  on  the  Albuminuria  of  Adolescents. 
Brit.  Med.  Jour.,  November,  1878. 
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notice — occur  in  this  wise.  A  pallid,  depressed,  and  per- 
haps shy  or  sullen  youth  is  found  to  be  out  of  health  ;  he 
may  have  headache  and  inability  to  study.  He  has  no 
dropsy  or  cardio-vascular  change  or  increased  arterial  ten- 
sion. There  is  sometimes  a  little  pain  in  the  lumbar  region, 
more  often  none,  or  only  some  sensation  along  the  lower 
part  of  the  spine.  The  urine,  which  is  natural  in  appear- 
ance, save  that  it  is  usually  pale,  has  a  natural  specific 
gravity,  and  is  in  normal  quantity,  but  is  found  to  contain 
albumen,  which  varies  much  at  different  times — a  good  deal 
after  breakfast,  little  or  none  before — and  I  may  add  that 
in  some  cases  the  albumen  is  more  than  usually  soluble  in 
excess  of  nitric  acid.  It  contains  no  blood,  nor  ever  has  it 
done  so.  The  microscope  shows  a  large  deposit  of  oxalate, 
but  usually  no  casts. 

Dr.  Moxon,  who  has  kindly  communicated  to  me  the 
results  of  his  later  experience  (May,  1884),  tells  me  that 
in  one  such  case,  where  the  albumen  was  often  present  at 
all  hours,  and  unusually  enduring,  but  ultimately  entirely 
disappeared,  casts  were  found,  but  this  is  certainly  excep- 
tional. Dr.  Moxon  has  constantly  convicted  these  patients 
of  masturbation,  and  I  have  been  similarly  successful  in 
this  respect,  so  much  so  that  I  think  there  can  be  no 
doubt  that  most  of  the  cases  in  question  have  this 
origin  ;  but  nevertheless  cases  occur  in  which  this  sus- 
picion does  not  present  itself,  and  in  which  some  other 
cause  of  disturbed  health  is  apparent.  The  albumen,  after 
a  longer  or  shorter  time,  ceases  to  reappear,  its  presence 
being  unaccompanied  throughout  by  any  more  precise 
evidence  of  renal  disease  than  the  ansemia  which  has  been 
adverted  to.  We  have  no  guide  as  to  the  state  of  the 
kidney  save  that  its  condition  is  not  one  of  nephritis.  It 
may  be  that  it  becomes  congested  in  concurrence  with 
neighbouring  organs,  a  possibility  which  finds  support  in 
the  occasional  though  infrequent  appearance  of  casts. 

Case  of  member  of  the  medical  profession,  who  had  obtained  dis- 

albumi-       tinction  as  a  student,  who  had  been  nearly  a  total  abstainer,  and 
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who  assured  me,  I  have  no  doubt  with  perfect  truth,  that  he  uncon- 
had  never  practised  the  habit  which  has  been  referred  to  in  con-  ^hma« 
nection  with  temporary  albuminuria,  found,  while  house-surgeon,  turbatior 
that  his  urine  contained  albumen.  For  the  preceding  year  he 
had  been  pallid,  irritable  and  depressed,  but  had  had  no  dropsy 
nor  any  especially  renal  symptoms,  unless  some  peculiar  attacks 
of  monocular  blindness  were  to  be  so  considered.  He  used  sud- 
denly to  find  that  one  eye  became  first  dim,  then  absolutely  dark, 
and  this  frequently  occurred,  the  time  from  the  first  symptoms 
to  the  last  being  three  minutes.  There  was  no  pain,  giddiness, 
or  mental  disturbance  with  the  attack  ;  if  one  came  on  as  he 
was  helping  at  an  operation  he  was  able  to  continue  to  do  so, 
nor  was  there  any  vomiting,  headache,  or  other  disturbance  after- 
wards. In  the  interval  the  sight  was  perfectly  good  :  he  never  had 
half  vision,  and  but  once  or  twice  a  suspicion  of  double  vision. 
The  eyes  were  repeatedly  examined  with,  the  ophthalmoscope, 
and  the  retinas  found  to  be  natural  excepting  slight  venous  con- 
gestion. When  I  first  saw  this  patient,  six  months  alter  the 
discovery  of  albumen,  he  had  been  subject  to  these  attacks  for 
three  years,  and  had  had  about  a  dozen.  Since  the  albumen 
was  found,  there  had  been  occasional  aching  in  the  loins.  The 
point  which  had  attracted  most  attention  was  the  general  com- 
plete absence  of  albumen  in  the  urine  passed  in  the  morning  ; 
while  after  breakfast  and  during  the  day  there  was  a  coagulum 
which  varied  from  a  fifth  to  a  tenth,  according  to  the  nature  of 
the  food,  most  with  meat,  less  with  vegetables,  least  with  milk. 
Oxalate  of  lime  was  generally  abundantly  present;  never  casts. 
When  I  first  saw  him,  in  the  August  of  1880,  there  was  no 
trace  of  oedema  or  of  cardiac  hypertrophy ;  the  pulse  was  soft 
and  natural ;  the  urine  on  rising  was  natural  in  appearance, 
had  a  specific  gravity  of  1025  ai  d  not  a  trace  of  albumen  ; 
some  passed  in  my  room  gave  with  heat  and  acid  a  bulky 
coagulum. 

This  gentleman  made  several  voyages  to  Australia  as  surgeon 
to  a  ship,  for  the  purpose  of  recovering  his  health,  which  he 
succeeded  in  doing.  After  the  first  I  found  only  a  twelfth  of 
albumen  in  the  after-breakfast  urine ;  after  the  second  barely  a 
trace,  the  early-morning  urine  remaining  free  as  heretofore. 
He  now  (May  1881)  had  completely  lost  his  ansemic  look, 
and  was  apparently  well  in  all  respects.  I  advised  him  to 
practice  in  a  warm  climate,  mentioning  the  South  of  France: 
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finding  no  good  opening  there,  he  went  again  to  Australia,  and 
finally  to  Aix-les-Bains.  I  last  heard  from  him  from  this  place 
in  May  1884.  He  had  remained  perfectly  free  from  albuminuria 
since  the  last  visit,  and  was  still  in  perfect  health. 

Albuminuria  from  blood  change,  independently  of  any 
structural  or  dynamic  alteration  in  the  kidney,  sinks  into 
the  more  narrow  compass  the  more  closely  it  is  examined. 

It  has  been  shown  that  all  extraneous  poisons  which 
make  the  urine  albuminous  do  so  by  way  of  renal  irrita- 
tion; the  febrile  conditions,  including  pneumonia  and 
cholera,  frequently  as  they  cause  the  same  change,  appear 
to  do  so  in  association  with  tubal  disturbance.  Putting: 
aside  these  causes  of  transient  albuminuria,  and  also  those 
in  which,  like  heart  disease,  dyspnoea  and  ague,  we  recog- 
nise operations  of  venous  congestion  or  increased  blood 
pressure,  there  remain  few  conditions  in  which  this  state 
of  secretion  can  be  unequivocally  traced  to  changes  in  the 
composition  of  the  blood. 

Among  the  most  simple  of  these  is  the  albuminuria 
which  some  observers  have  testified  to  as  the  result  of  the 
large  ingestion  of  egg  albumen.  Berzelius  found  that, 
if  white  of  egg  were  injected  into  the  veins  or  cellular 
tissue  of  animals,  the  urine  became  albuminous ;  Claude 
Bernard  noticed  the  same  result  in  his  own  person  from 
the  eating  a  number  of  hard  eggs  after  long  fasting ;  and 
that  raw  eggs  niay  produce  the  same  effect  is  testified  to 
by  Brown- Sequard  and  other  observers.  Some  experi- 
menters, like  Stokvis,  have  taken  white  of  egg  largely 
without  finding  any  albumen  in  the  urine,  but  this  only 
proves  that  the  power  of  assimilation  differs  in  different 
persons.  Alimentary  albuminuria  must  hold  its  place 
as  experimentally  possible,  though  not  as  clinically 
frequent.  It  has  been  stated  that  the  urine  has  become 
temporarily  albuminous  as  the  consequence  only  of  dys- 
pepsia ;  but,  knowing  as  we  do  how  often  inconstant  or 
periodic  albuminuria  together  with  dyspepsia  is  the  ac- 
companiment of  an  early  stage  of  the  granulating  kidney, 
particularly  when  this  is  connected  with  gout,  we  can 
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but  suspect  that  when  the  urine  has  become  albuminous 
with  symptoms  of  indigestion,  the  kidneys  may  not  have 
been  perfectly  sound.  Temporary  albuminuria  has  further 
been  attributed  to  the  rapid  absorption  of  large  serous 
effusions,  but  the  evidence  on  this  point  is  by  no  means 
conclusive.  In  modern  experience,  considerable  collec- 
tions of  this  sort  are  taken  up  without  any  such  result, 
and  we  may  suspect  that  when  the  urine  has  become 
albuminous  in  such  circumstances,  there  has  been  some 
renal  disturbance,  either  from  blisters,  as  suggested  by 
Dr.  Warburton  Begbie,1  which  in  some  instances  had 
been  recently  applied,  or  connected  with  pneumonic  or 
other  change. 

Mere  hydrsemia  has  been  thought  capable  of  miking  Hydre- 
the  urine  albuminous.  The  well  known  experiments  of  mia* 
Mosler 2  and  Kierulf  demonstrated  that  this  result  could 
be  produced  by  the  injection  of  water  into  the  veins,  but 
the  further  observation  of  Stokvis,  that  the  effusion  of 
albumen  could  be  prevented  by  withdrawing  a  quantity  of 
blood  equal  to  that  of  the  water  introduced,  was  enough 
to  show  that  the  result  was  generally  due,  not  to  the  dilu- 
tion of  the  blood,  but  to  the  increased  distension  of  the 
vessels.  But  so  much  water  could  be  introduced  as  to 
partially  dissolve  the  corpuscles,  and  give  rise  to  the  escape 
of  their  colouring  matter  together  with  globulin  and 
albumen,  as  with  hemoglobinuria  of  morbid  origin  ;  but 
irrespective  of  such  discharge,  and  without  increasing 
intravascular  tension,  the  addition  of  water  does  not  make 
the  urine  albuminous.  The  rapidity,  indeed,  with  which 
healthy  kidneys  will  discharge  any  excess  of  water  which 
is  introduced  by  the  stomach,  without  any  accompaniment 
of  albumen,  is  enough  to  show  that  albuminuria  from 
excess  of  water  in  the  blood  has,  at  least  in  the  human 
subject,  no  practical  existence. 

Albuminuria,  as  connected  with  intermittent  hematuria 

1  Observations  by  Heller,  commented  on  by  Dr.  Warburton  Begbie.  Med. 
Chir.  Rev.,  1853,  p.  57. 

2  Diet,  de  Mid.  et  de  Chir.  Pratiques,  p.  335, 
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or  haemoglobinuria  needs  no  further  notice  here.  The 
urine  in  this  condition  contains  albumen,  along  with  the 
other  matters  of  the  corpuscle,  and  will  even  remain 
albuminous  after  it  has  ceased  to  be  coloured ;  this, 
however,  is  probably  due  to  the  glandular  irritation 
sequent  upon  the  abnormal  discharge.  Next  come  con- 
ditions of  purpura  and  scurvy.  With  purpura  blood  is 
often  largely  discharged  with  the  urine,  and,  as  with 
intermittent  hematuria,  may  remain  albuminous  after  it 
has  ceased  to  be  bloody.  It  is  possible,  again,  in  this  case, 
that  some  degree  of  tubal  disturbance  has  been  set  up  by 
the  passage  of  the  blood.  It  is  said  that  a  similar  con- 
dition of  urine  sometimes  accompanies  scurvy;  and  in  the 
same  category,  that  of  albuminuria  associated  with,  and  de- 
pendent upon,  haemorrhage,  maybe  placed  those  instances 
in  which  blood,  whether  in  shape  or  solution,  is  discharged 
with  the  urine  in  connection  with  the  more  malignant 
types  of  small  pox,  scarlatina,  and  other  febrile  disorders. 
It  is  said  that  in  such  cases  the  blood  is  discharged  in  a 
state  of  solution,  as  with  intermittent  hematuria  ;  if  in 
such  cases  albumen  appears  without  the  colouring  matter, 
it  must  with  probability  be  attributed  to  the  occurrence 
of  such  transient  nephritis  as  febrile  conditions  are  apt  to 
set  up. 

With  regard  to  the  albuminuria  of  pyaemia  and 
septicaemia,  the  kidneys  are  frequently  the  seat  of  pyaemic 
localisations,  and  the  urine  gives  evidence  accordingly  of 
renal  inflammation.  As  to  less  definite  conditions  of  blood- 
poisoning  to  which  the  term  septicaemia  has  been  applied, 
these  are  sometimes  associated  with  erysipelatous  inflam- 
mation and  attendant  nephritis,  and  sometimes  have  a 
purpuric  character,  together  with  which  haemorrhagic 
transudation  may  take  place  into  the  urine.  Further 
than  this,  Mr.  Henry  Lee  1  has  drawn  attention  to  the  ap- 
pearance of  albumen  in  the  urine  often  together  with  the 

1  '  On  Albumen  in  the  Urine,  sometimes  in  conjunction  with  the  colouring 

matter  of  the  blood,  as  a  consequence  of  surgical  diseases  and  operations,'  by 
H.  Lee.    Ltmo&t,  Aug.  21,  1869,  p.  262. 
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colouring  matter  of  the  blood,  but  without  corpuscles,  in 
cases  where  clot  or  effused  blood  hns  been  absorbed  after 
accidents  or  injuries.  We  know  that  blood  maybe  taken 
up  without  this  result ;  probably  the  absorbed  matter  thus 
ejected  has  become,  from  decomposition  or  otherwise,  unfit 
for  the  uses  of  the  system. 

There  are  certain  observations  which  would  seem  to  Albuminu- 
indicate  that  derangement  of  the  liver  alone  may  cause  quentu&pon 
the  discharge  of  albumen  by  the  kidneys.    I  do  not  re-  *jeptati£ 
fer  to  the  common  albuminuria  of  jaundice,  with  which  ance. 
the  escape  of  bile  by  the  kidneys  creates  an  obvious 
condition  of  tubal  nephritis,  as  evinced  by  the  discharge, 
together  with  albumen,  of  bile-tinted  epithelium  and  tube- 
casts — this  has  been  considered  elsewhere— but  to  a  pos- 
sible albuminous  discharge  by  the  kidneys  as  a  consequence 
of  hepatic  independently  of  renal  disturbance. 

The  following  case  suggests   the  question  without 
providing  the  answer. 

The  wife  of  a  medical  friend,  a  young  lady  with  the  deli-  Case  of 
cately  pink  complexion  and  slender  frame  which  is  suggestive  of  ^bumi*^ 
tubercular  proclivities,  though  without  evidence  of  tubercular  nuria  with 
disease,  became  subject  to  attacks  of  prolonged  and  violent  vo*jn.fcmg 
vomiting  which  lasted  for  several  days  ;  were  attended  with  the  dice?aUn 
discharge,  first  of  bilious,  and  then  of  slimy,  colourless  fluid  ; 
caused  failure  of  the  pulse,  coldness  of  the  extremities,  greyness 
of  complexion,  shrinking  of  feature,  and,  in  a  word,  a  state  of 
collapse  almost  like  that  of  Asiatic  cholera. 

These  attacks  frequently  commenced  with  the  vomiting  of  a 
decided  but  not  very  large  quantity  of  black  blood  ;  it  was 
farther  noted  that  they  were  particularly  apt  to  occur  at  the 
time  of  the  monthly  period,  and  that  the  heematemesis  always 
ceased  on  the  establishment  of  the  uterine  discharge. 

There  was  no  disturbance  of  the  bowels  with  these  attacks, 
and  nothing  was  noticed  to  suggest  their  nature,  until  a  sus- 
picion that  they  might  be  uraamic  led  to  the  discovery  that  the 
urine  during  one  of  them  was  nearly  solid  with  albumen ;  it 
was,  however,  in  fair  quantity,  of  good  specific  gravity,  of  ful] 
normal  colour,  and  was  evidently  a  rich  secretion  rather  than 
in  any  respect  poor  or  insufficient.    No  casts  were  found. 
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The  marvel  of  the  case  declared  itself  in  the  rapid  and  total 
disappearance  of  the  albumen  after  the  vomiting  had  ceased ;  a 
week,  or  thereabouts,  sufficed  to  restore  the  urine  to  a  perfectly 
normal  condition  ;  and  it  thus  remained  until  the  next  attack, 
when  precisely  the  same  series  of  changes  was  repeated.  There 
was  never  any  oedema.  The  attacks  recurred  at  intervals  of 
three  or  four  months,  occasionally  thought  to  have  been  brought 
on  by  cold  or  fatigue,  but  usually  without  suggestion  of  cause. 
In  the  intervals  the  patient  gave  no  sign  of  being  otherwise 
than  well,  though  examined,  as  her  position  ensured,  with  more 
than  ordinary  care.  I  am  unable  to  say  how  early  in  each 
attack  of  vomiting  the  albumen  made  its  appearance.  Each  of 
the  attacks  of  which  I  was  a  witness  had  per&isted  for  a  day  or 
two,  and  caused  some  degree  of  collapse  before  I  saw  the 
patient  :  the  urine  was  then  always  such  as  I  have  described — 
nearly  solid  with  albumen.  When  the  attacks  had  recurred  for 
about  two  years,  it  was  noted  that  with  each,  as  had  not  pre- 
viously been  the  case,  was  a  slight  tinge  of  jaundice  ;  and  with 
this  were  pain  and  tenderness,  neither  severe,  about  the  hepatic 
region.  No  enlargement  could  be  here  felt ;  the  hepatic  dulness, 
indeed,  was  thought  to  be  less  than  normal,  but  not  markedly  so. 
At  last  occurred  an  attack  in  which  the  stress  of  vomiting  pro- 
duced a  degree  of  prostration  from  which  there  was  no 
recovery. 

The  attacks  were  quite  unconnected  with  any  disturbance  of 
the  bowels ;  these  were  at  such  times  usually  confined  ;  the 
motions,  when  obtained,  not  abnormal. 

The  intermittent  habit  of  the  albuminuria,  the  general  quali- 
tative sufficiency  of  the  urine,  and  the  total  absence  of  consti- 
tutional signs  of  renal  disease  show  unmistakably  that  the 
vomiting  was  not  uraamic.    What  it  was  is  not  clear. 

There  was  a  total  absence  of  local  head  symptoms,  of  deli- 
rium, of  convulsion,  and  of  everything  that  could  point  to  the 
nervous  system  as  the  source  of  the  sickness.  Were  the  attacks 
of  hepatic  origin  ?  The  slight  jaundice  and  the  hypochondriac 
pain  suggest  that  they  may  have  been  so,  and  that  possibly  the 
transient  albuminuria  was  due  to  hepatic  lesion.  We  know  that 
the  urine  sometimes  becomes  albuminous  as  a  result  of  yellow 
atrophy  of  the  liver ;  and  though  there  is  yet  much  to  be 
learned,  there  is  re  ason  to  believe  that  temporary  albuminuria 
may  be  due  to  a  failure  on  the  part  of  the  liver  to  deal  according 
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to  its  function  with  the  albuminous  matters  which  are  conveyed 
to  it. 

According  to  present  views,  the  liver  receives  albumen  and 
converts  it,  among  other  things,  into  urea.  It  is  probable  that  in 
certain  morbid  states  of  the  organ  the  albumen  may  issue  un- 
changed, to  superabound  in  the  blood  and  escape  by  the  kidneys. 
Such  a  view  corresponds  with  the  discharge  in  ,  this  case  of 
albumen  without  casts,  as  if  mere  albumen,  and  not  liquor 
sanguinis,  were  escaping. 
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HEMATURIA. 

Blood  may  become  admixed  with  the  urine  in  so  large  a 
variety  of  circumstances  that  it  may  be  well  to  classify 
them,  to  name  the  more  important,  and  to  indicate  the 
clinical  distinctions  by  which  the  classes  at  least  are 
separated.  It  is  not  needful  to  dwell  upon  the  changes 
produced  in  urine  by  the  presence  of  blood,  further  than  to 
indicate  the  differences  which  attend  differences  of  origin. 
It  is  sufficiently  known   that  the  colour  which  blood 

detection,    imparts  to  urine  is  smoky  or  brown,  if  the  mixture  be  acid  ; 

pink  or  reddish,  if  it  be  alkaline.  Blood  corpuscles,  which 
readily  fall  to  the  bottom,  and  in  acid  urine  long  retain 
an  outline  which,  though  possibly  not  unaltered,  is  recog- 
nisable with  the  microscope,  furnish  the  best  test  which 
exists  for  blood  in  minute  quantity.  Small  quantities, 
even,  can  be  discerned  by  the  unassisted  but  practised  eye, 
as  a  brown  line  which  the  corpuscles  present  at  the 
bottom  of  a  slowly  tilted  vessel.  The  corpuscles  may  be 
abundantly  evident,  while  the  albumen  is  inappreciable. 
Similarly,  the  colour  of  blood  in  urine  is  strongly  marked, 
and  is  associated  with  an  amount  of  albumen,  supposing 
the  albumen  to  be  only  that  belonging  to  the  blood,  which 
often  falls  short  of  the  expectation  which  the  depth  of 
colour  has  raised. 

It  is  not  necessary  to  refer  to  the  spectroscope  1  as  a 

The  spec-    test  for  ordinary  blood  in  urine,  since  other  means  of 

troscope.  j         paper  by  Drs.  Forrest  and  Finlayson,  on  '  Spectroscopic  Exami- 

nation of  Urine  in  Haematinuria.'  Glasgow  Med.  Joicrn.,  1879.  Also  the 
Spectros2ope  in  Medicine,  by  Dr.  McMunn. 
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examination  are  more  easy  and  more  accurate ;  it  has 
been  used  with  hemoglobinuria  to  declare  its  analogy  with 
common  urinary  haemorrhage  or  indicate  minute  points  of 
difference.    The  results  are  not  very  conclusive. 

The  guaiacum  test  has  its  uses,  the  chief  of  which  is  The  £uaia 
the  detection,  not  so  much  of  blood  in  its  entirety,  as  of  the 
crystalloids,  the  transudation  of  vyhich  into  the  urine  may 
precede  or  stop  short  of  actup  I  haemorrhage  or  even  of 
albuminuria.  Dr.  Mahomed  1  connects  the  guaiacum  re- 
action with  increased  arterial  tension,  and  relies  upon  this 
test  to  define  a  pre-albuminuric  stage  of  albuminuria.  If  it 
should  prove  that  this  reaction  is  generally  to  be  recog- 
nised before  albumen,  it  would  have  a  practical  value  which, 
perhaps,  we  are  hardly  yet  warranted  in  assigning  to  it. 
It  is  at  least  evident  that  the  guaiacum  reaction  is  more 
often  afforded  by  albuminous  urine,  in  which  case  it  adds 
little  to  our  knowledge,  than  by  non-albuminous.  I 
examined  12  cases  of  each  sort,  taken  by  chance  from 
among  hospital  patients.  None  of  the  non-albuminuric 
cases  gave  the  reaction  in  question ;  it  was  found  in  7  of 
the  albuminuric.  The  non-albumin  aric  class  comprised 
several  varieties  of  disease  of  the  heart  and  vessels,  pneu- 
monia, bronchitis,  pleurisy,  asthma,  and  several  forms  of 
paralysis.  The  albuminuric  series  included  acute  and 
chronic  nephritis,  the  granular  and  the  lardaceous  kidney, 
and  albuminuria  from  cardiac  congestion.  The  reaction 
was  given  in  3  cases  of  acute  and  4  of  chronic  disease. 
It  was  absent  in  the  case  of  cardiac  congestion,  and  in 
that  of  lardaceous  disease.  The  test  can  scarcely  have 
practical  utility  except  when  albumen  is  absent  but  ex- 
pected. 

The  forms  of  hematuria  may  be  first  considered  in  Distinc- 
relation  to  the  source  of  the  blood — whether  from  the  or°gfn°f 
kidney,  the  bladder,  or  the  urethra — and,  secondly,  if  it 
be  derived  from  the  kidney  or  bladder,  whether  it  be 

1  'The  Etiology  of  Bright' s  Disease  and  the  Pre-albuminuric  Stage,'  by 
F.  A.  Mahomed.    Med.  Chir.  Trans.,  vol.  lvii. 
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dependent  on  local  or  systemic  disease.  Blood  from  the 
kidney  is,  as  a  rule,  uniformly  mingled  with  the  urine, 
which  is  as  bloody  at  the  beginning  as  at  the  end  of 
micturition.  Distinct  or  tangible  dots  are  exceptional  as 
results  of  renal  haemorrhage,  though,  in  particular  when 
the  kidney  has  been  lacerated  by  violence,  the  urine  may 
exhibit  casts  of  the  ureter  in  coagulum  or  small  clots  of 
indefinite  shape.  The  sediment  in  general  is  a  brown 
powder,  which  presents  no  shape  except  to  the  micro- 
scope. When  separate  clots  are  seen,  the  blood  is  usually 
from  the  bladder,  prostate,  or  outward  passages ;  when 
they  are  of  large  size,  it  is  invariably  so.  Thus  the 
presence  of  considerable  clots  is  nearly  conclusive  against 
renal  hsemorrhage,  though  the  absence  of  clots  proves 
nothing.  Blood  from  the  bladder  is  most  abundantly 
passed  at  the  end  of  micturition ;  the  first  urine  may 
be  natural  in  appearance,  the  last  a  mere  collection  of 
sanies  and  clot.  Outside  the  body  vesical  blood  is  less 
intimately  mixed  with  the  urine  than  renal,  and  pre- 
serves a  more  sanguineous  appearance.  Blood  from  the 
urethra,  which  has  little  importance  medically,  is,  or  at 
least  may  be,  discharged  separately  from  the  urine  and 
independently  of  micturition.  These  leading  distinctions 
will  be  assisted  by  such  evidence  of  renal  disease  as  is 
afforded  by  the  existence  of  albumen  disproportionately 
to  the  blood,  or  by  the  presence  of  blood- casts,  which 
may  possibly  indicate  the  exact  source  of  the  hsemor- 
rhage. The  vesical  or  prostatic  origin  of  the  blood 
may  be  warranted  by  the  urine  being  ammoniacal,  by  its 
depositing  triple  phosphatic  and  tenaceous  mucus  along 
with  the  blood,  and  not  least  conclusively  by  its  dis- 
playing 6  cancer '  cells,  or  cells  of  the  epithelioid  type 
in  such  abundance  as  to  indicate  a  growth.  '  Cancer ' 
cells  often  come  from  the  bladder,  but  almost  never  from 
the  kidney,  the  growths  in  which  are  commonly  sar- 
comas, the  cells  of  which  are  not  shed  whole  and  abun- 
dantly as  those  of  carcinoma  are  apt  to  be,  but  come 
away,  if  at  all,  impalpably. 
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I  have  dwelt  chiefly  upon  the  distinctions  which  may 
avail  when  more  obvious  signs  of  the  nature  of  the  disease 
are  wanting.  It  may  be  that  local  or  constitutional 
symptoms  point  so  unequivocally  to  one  organ  that  there 
is  no  room  for  speculation.  The  evidences  of  acute 
nephritis,  of  renal  tumour,  of  stone,  intermittent  hsematuria, 
purpura,  or  scurvy  may  be  beyond  doubt.  Dropsy  may  be 
equivocal — either  a  result  of  haemorrhage  or  a  sign  of 
renal  disease.  In  a  doubtful  case  it  is  well  to  look 
narrowly  for  6  bladder  symptoms  ' — vesical  tenderness, 
pain  in  the  bladder  or  penis,  frequency  of  micturition, 
or  pain  after  it. 

The  chief  varieties  of  hsematuria  may  be  stated  in  a 
tabular  form,  with  further  reference  only  to  those  points  of 
difference  and  to  such  circumstances  as  call  for  separate 
mention. 


Dependent  on  Conditions  of  the  Urinary  Organs. 


From  conditions  of 
kidneys 


tin 


From  conditions  of  the 
bladder,  prostate,- 
and  urinary  passages 


Injuries — bruises  and  lacerations. 
Albuminuric  changes  of  any  kind,  especially  ne- 
phritis. 

Associated  with   the   albuminuria  of  pneumonia, 

cholera,  and  the  specific  fevers. 
Congestion  from  heart-disease  or  other  mechanical 

causes. 
Embolism. 
Eenal  pysemia. 

Renal  disseminated  suppuration  (surgical  kidney). 

Tubercle. 

Villus. 

Malignant  growths — sarcoma,  carcinoma. 
Stone. 
|^  Strongylus. 

Injuries,  surgical  or  accidental,  of  bladder. 

Stone. 

Tubercle. 

Growths,  chiefly  carcinoma,  papilloma,  or  villus. 
Varicosity  or  local  change  in  mucous  membrane, 

nsevus. 
Simple  congestion. 

Cystitis  from  any  cause — gout,  paralysis,  febrile 

prostration,  &c. 
Enlargement  or  disease  of  the  prostate. 
Stricture  or  inflammation  of  urethra  or  use  of 

instruments. 
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Of  uncertain  or  various 
seat,  or  common  to 
several  positions 


Simple  hsematuria  (?). 
Hematuria  caused  by  mental  emotion  (?). 
„  „      „  bodily  exertion. 

„  ,,         sexual  excess. 

,,        vicarious  of  menstruation (?). 
„  ,,       of  hsemorrhoidal  flux  (?). 

due  to  action  of  irritant  poisons,  can- 
tharides,  &c. 
,,  hydatids. 

bilharzia. 

,,  ,,       chyluria   (blood   in   this  case 

probably  derived  from  bladder). 


Eenal  hse- 
maturia. 


Dependent  on  General  Conditions. 

Haemophilia. 
Scurvy. 
Purpura. 

Hemorrhagic  condition,  sometimes  associated  with 
Associated  with  -\      fevers — small  pox,  typhus,  &C.1 

Eelapsing  fever. 
Eemittent  fever. 
Ague. 

Intermittent  hsematuria  or  hsemoglobinuria. 

Bleeding  from  the  kidney  tubes  may  occur  in  connection 
with,  any  disease  of  the  secreting  tissue  which  gives  rise  to 
albuminuria.  It  is  most  severe  and  continued  with  nephritis, 
especially  from  cold.  This  bleeding,  though  not  of  bad 
omen  as  regards  the  result,  is  often  profuse  and  obstinate ; 
the  urine  may  be  nearly  black  with  blood  for  weeks,  and 
the  loss  such  as  much  to  aggravate  the  ansemia  proper  to 
the  disease.  But  the  symptom  need  not  greatly  modify 
the  treatment  otherwise  called  for,  or  give  rise  to  much 
anxiety.  I  think,  indeed,  that  with  free  bleeding  lasting 
disease  is  less  apt  to  ensue  than  when  there  is  none.  The 
astringent  salts  of  iron  are  of  use,  and  may  be  associated 
with  sulphate  of  magnesia  or  sulphate  of  potash,  so  as  to  re- 
lieve local  congestion  and  ensure  free  action  of  the  bowels. 
Hemorrhage  sometimes  occurs,  occasionally  rather  than 
continuously,  with  the  granular  kidney,  and  is  probably  a 
result  of  intercurrent  attacks  of  nephritis.  With  larda- 
ceous  disease  bleeding  is  less  frequent  and  less  profuse. 
Albuminuric  haemorrhage  is  generally  easily  recognised  by 
the  casts  which  accompany  the  blood ;  these  will  probably 

1  These  conditions  are  commonly  associated  with  nephritis,  and  appear  also 
in  another  part     the  tabic. 
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contain  blood  corpuscles,  or  will  at  least  display  the  brown 
colour  of  blood  if  not  its  distinguishing  forms.  Haemor- 
rhage of  similar  origin  is  sometimes  a  result  of  the  conges- 
tion of  heart-disease,  though  in  this  case  it  is  less  persistent. 
Blood  is  sometimes  found  in  the  urine  with  all  the  specific 
fevers,  the  more  often  with  the  more  severe.  The  haemor- 
rhage is  generally  renal  in  origin  and  due  to  inflammation 
of  the  kidney  or  congestion  akin  to  it;  occasionally  it 
depends  on  the  condition  of  blood  rather  than  of  structures, 
and  then  may  proceed  either  from  the  kidney  or  the 
mucous  surfaces.  Enough  has  been  said  with  regard  to 
the  nephritis  of  scarlatina,  measles,  and  erysipelas,  and 
the  haematuria  which  so  often  attends  it.  Typhus  may 
be  similarly  accompanied,  the  kidneys  presenting,  after 
death,  the  appearances  of  acute  nephritis.  Together  with 
albumen  epithelial  and  blood-casts  may  have  been  found 
in  the  urine,  and  even  blood  in  conspicuous  amount,  the 
latter  addition  being,  according  to  Dr.  Murchison,1  a 
dangerous  sign,  connected  possibly  with  a  state  of  blood 
as  well  as  of  kidney.  The  same  evidences  of  renal  inflam- 
mation are  associated,  though  less  frequently,  with  typhoid, 
copious  hematuria  having  been  met  with  for  the  most  part 
in  conjunction  with  other  haemorrhages.2  A  similar 
association  is  sometimes,  though  fortunately  not  often, 
seen  with  small  pox.  Often  as  the  urine  is  albuminous 
with  this  disease,  it  is  seldom  bloody,  though  it  is  apt  to 
be  so  in  the  malignant  form,  in  which  haemorrhages  occur 
from  the  mucous  surfaces  and  in  other  situations. 

Another  source  of  haematuria,  as  the  result  of  typhus, 
and  possibly  also  in  connection  with  other  fevers,  is  to  be 
found  in  cystitis,  the  result  of  neglected  retention.3 

With  yellow  fever,  as  with  other  specific 4  and  contagious 
fevers,  albumen  casts  and  blood  have  been  found  in  the 
urine,  apparently  in  connection  with  associated  nephritis. 

1  Treatise  on  Continued  Fevers,  2nd  edit.,  p.  156. 

2  Ibid.,  p.  533.  3  Ibid.,  p.  212. 

4  Article  on  '  Yellow  Fever,'  by  J.  D.  Macdonald,  M.D.  Reynolds'  System 
of  Medicine,  ed.  i,,  vol.  i.,  p.  669. 
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Kelapsing  fever  is  an  occasional  cause  of  copious  hema- 
turia. Dr.  Murchison1  observed  the  urine  to  be  largely 
bloody,  and  to  contain  albumen  and  blood- casts,  in  both 
paroxysms  of  this  disease,  while  during  the  interval  it  was 
free  from  even  a  trace  of  albumen. 

Connected  with  renal  inflammation,  though  often 
transient,  sometimes  coincident  with  a  similar  condition  of 
the  pelvis  or  some  other  part  of  the  urinary  mucous  mem- 
brane, is  the  hematuria  of  irritant  poisons,  represented  by 
cantharides  and  turpentine.  Bleeding  of  this  origin  is 
apt  to  occur  together  with  much  vesical  irritation.  It  is 
not  necessary  to  add  to  what  has  been  said  in  connection 
with  toxic  albuminuria  (page  338)  and  abscess  from  can- 
tharides (page  635). 

Blood  in  the  urine  often  marks  the  impaction  of  an 
embolic  block  in  the  kidney,  but  neither  in  this  case  is  it 
of  long  continuance. 

The  renal  hemorrhages  of  the  greatest  practical  im- 
portance (putting  aside  for  the  present  that  of  intermittent 
hematuria  or  hemoglobinuria,  which,  though  renal  in 
source,  is  not  so  in  cause)  are  those  which  belong  to  stone 
and  tumour.  The  means  of  distinguishing  them  have 
been  detailed  under  the  heading  of  stone  (page  925). 
The  influence  of  rest  in  stopping  bleeding  from  stone 
supplies  the  most  useful  guide.  The  bleeding  from  stone 
is  less  profuse  and  more  transient  than  that  from  tumour, 
though  sometimes,  when  rest  is  not  attainable,  it  is  such 
as  to  cause  pallor  and  call  for  iron.  I  may  here  mention 
two  observations  with  regard  to  the  bleeding  of  stone, 
which  have  not  found  place  elsewhere.  Though  it  be 
brought  on  by  movement,  it  does  not  always  ensue  imme- 
diately, but  an  interval  of  a  day  or  more  may  possibly 
elapse.  It  will  sometimes  follow  the  free  use  of  alcohol ; 
I  have  known  it  to  do  so  with  such  constancy  that  an 
attack  could  be  brought  on  at  option  with  beer. 

Growths  to  bleed  must  ulcerate  into  the  pelvis.  They 
then  cause  hemorrhage  which  is  more  profuse,  persistent, 

1  Treatise  on  Continued  Fevers,  p.  3G9. 
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and  unmanageable  than  that  from  any  other  cause  in 
which  the  kidney  is  concerned;  nevertheless,  it  occasionally 
happens  that  the  discharge  will  intermit  or  come  to  an 
end  spontaneously,  or  apparently  give  way  to  the  last 
remedy.  I  have  seen  remission  more  often  sequent  upon 
iron  alum  or  tannate  of  iron  than  from  ergot  or  any  other 
styptics.  Ergot  is  of  more  use  with  the  vessels  of  a  normal 
structure  than  with  those  of  a  growth.  The  great  thin 
veins  of  such  sarcomata  as  belong  to  the  kidney  probably 
have  little  contractile  power.  No  casts  are  to  be  found 
in  blood  of  this  source,  but  only  blood  corpuscles,  with 
perhaps  some  amorphous  powdery  sediment.  Cancer  cells, 
or  morbid  cells  of  any  kind,  are  conspicuously  absent ; 
unlike  what  occurs  when  the  disease  is  in  the  bladder, 
when  they  are  often  abundantly  present. 

The  hematuria  of  hsemophilia  appears  to  be  of  renal 
origin,  if  preceding  pain  in  the  back  is  to  be  taken  in 
evidence,  and  is  probably  due  to  some  such  attenuation 
of  the  renal  blood-vessels  as  has  been  observed  in  other 
parts.  Whether  casts  appear  in  these  circumstances,  or  in 
what  guise  the  blood  presents  itself,  I  have  never  had  an 
opportunity  of  ascertaining.  There  is  at  least  one  instance 
on  record  in  which  this  manifestation  of  the  hsemorrhagic 
diathesis  has  caused  death.1 

Diseases  of  the  bladder  and  prostate  yield  blood  to  the  Vesical 
urine  perhaps  less  persistently,  but  on  occasion  more  pro-  turia." 
fusely,  than  do  those  of  the  kidney. 

I  think  the  largest  amoant  of  blood  I  ever  knew  to  be  dis-  Case  of 
charged  with  the  urine  was  in  the  ?ase  of  a  gentleman  whom  I  j^^g 
saw  at  Manchester  with  Dr.  Lloyd  Roberts,  whose  bladder,  as  from 
was  ascertained  after  death,  was  the  seat  of  a  ragged  cancerous  ? an^r  of 
growth  of  little  thickness,  and  about  two  and  a  half  inches  in 
diameter.    This  gentleman  began  to  pass  blood  with  the  water 
in  occasional  small  quantities,  without  pain,  frequency,  or  dis- 
comfort, rather  more  than  five  years  before  his  death.  After 
two  and  a  half  years  of  this  he  had  a  sudden  profuse  haemor- 
rhage, which  was  followed  by  retention  of  urine  and  much 

1  In  the  case  of  a  boy  eight  years  old,  quoted  from   Grandidier  by 
Dr.  Wickham  Legg.    Treatise  on  Hemophilia,  p.  53. 
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vesical  distress,  with  pain  in  the  penis  and  perineum.  Dr. 
"Roberts  passed  a  catheter,  and  broke  up  and  evacuated  with 
immediate  relief  a  quantity  of  coagulum  with  which  the  bladder 
was  filled.  At  a  later  epoch  a  recurrence  of  similar  symptoms 
made  it  necessary  to  repeat  this  operation.  After  the  first  pro- 
fuse haemorrhage  the  attacks  were  repeated  every  two  or  three 
months — being  brought  on  sometimes  by  an  effort,  such  as 
lifting,  coming  on  sometimes  insidiously  in  the  night,  the  patient 
waking  to  relieve  the  bladder,  but  passing  only  blood,  or  what 
looked  like  it.  The  blood  was  often  passed,  apparently  un- 
mixed, after  the  urine,  which  itself  had  presented  a  perfectly 
natural  appearance.  During  the  attacks  there  was  much  vesical 
irritation,  in  the  intervals  none.  For  the  last  year  the  bleeding 
was  nearly  continuous.  When  I  visited  him  two  months  before 
his  death  every  vessel  in  his  bedroom  was  full  of  blood  or 
blood-like  fluid,  with  large  clots  at  the  bottom  of  each.  The 
patient  described  graphically  the  trouble  he  had  in  expelling 
these,  which  were  often  six  inches  long,  and  were  shot  out  only 
after  much  straining.  Some  were  so  bulky,  indeed,  that  it  was 
difficult  to  believe  that  they  had  passed  through  the  urethra. 
He  was  blanched,  emaciated,  and  prostrate,  as  after  such  loss  of 
blood  he  could  not  fail  to  be.  Under  the  tannates  of  iron  and 
alumina,  gallic  acid  and  perchloride  of  iron,  together  with  the 
rest  in  bed  which  was  now  inevitable,  the  bleeding  finally  ceased, 
leaving  the  urine  clear,  albuminous,  and  with  a  plentiful  deposit 
of  epithelioid  cells,  which  were  presumed  to  have  come  from  the 
bladder,  but  could  have  scarcely  have  come  from  it  in  such  abun- 
dance but  as  the  results  of  a  morbid  epithelial  growth.  These 
were  of  large  size,  round,  pear-shaped,  and  irregularly  elongated 
and  tailed.  Without  further  bleeding  the  patient  gradually 
sank,  death  being  due  rather  to  the  constitutional  than  to  the 
local  consequences  of  the  disease. 

Such  haemorrhage  from  any  cause  is  exceptional ;  from 
cancer  of  the  bladder  it  is  often  scanty,  and  for  long 
periods  absent.  As  a  rule,  the  bleeding  of  villous  growths 
which  may  not  be  malignant  is  more  profuse,  and  may  be 
directly  fatal,  which  that  of  cancer  seldom  is.  Large 
quantities  of  blood,  scarcely  changed  by  the  urine,  and 
containing  large  clots  which  have  formed  in  the  bladder, 
and  often  been  expelled  thence  with  difficulty,  issue  as 
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the  result  of  this  condition.  Rare  as  villus  is  in  the 
kidney,  it  is  common  in  the  bladder.  It  is  readily  iden- 
tified by  the  finding  with  the  microscope  of  loops  and 
filaments  of  vascular  structure  often  entangled  in  coagu- 
lum.  These  should  be  looked  for,  repeatedly  if  necessary, 
in  a  case  of  profuse  vesical  hemorrhage.  Villus  is  almost 
always  of  the  bladder,  though  this  formation  has  been 
known  to  be  associated  wTith  solid  malignant  growths  in 
this  situation  or  in  the  kidney.  Such  a  concurrence  is  too 
rare  to  form  an  exception  of  any  practical  importance  to 
the  rule  that  villus  is  innocent.  And  it  may  be  added 
that  it  is  very  amenable  to  astringents,  especially  if 
locally  applied. 

A  fat  man  of  50  was  under  my  care  in  St.  George's  Hospital  Hsemor- 
in  the  year  1867  with  profuse  haamaturia,  vesical  in  character;  ^^5s of 
the  blood  was  accompanied  with  large  clots,  which  were  ex-  bladder, 
pelled,  however,  without  much  difficulty  ;  and  large  epithelial 
cells,  such  as  might  have  come  from  the  bladder,  were  found 
with  the  microscope.  The  haamaturia  was  constantly  present 
for  rather  more  than  a  month,  at  the  end  of  which  he  was 
anaemic  to  the  last  degree  and  cedematous.  After  one  injection  of 
the  tincture  of  the  perchloride  of  iron  (two  drachms  to  eight 
ounces  of  water)  the  bleeding  abruptly  stopped,  the  next  urine 
being  free  from  blood.  The  haemorrhage  reappeared  for  one 
day  three  weeks  afterwards,  but  with  this  exception  remained 
absent.  The  patient  rapidly  regained  the  appearance  and  sensa- 
tion of  robnst  health,  and  then  went  his  way.  Seven  years 
afterwards  he  had  a  recurrence  of  the  same  symptoms,  came 
again  into  the  hospital,  was  treated  again  with  the  perchloride 
with  same  result  as  regarded  the  haemorrhage,  save  that  one  or 
two  small  coagula  could  still  be  seen  in  the  urine.  But  the 
urine  was  now  albuminous  independently  of  blood,  and  he  died 
in  coma,  the  result  of  concurrent  kidney  disease.  A  papilla- 
matous  growth,  which  might  equally  well  have  been  described  as 
villus,  was  found  in  the  bladder. 

The  readiness  of  villous  growths  to  become  detached 
gives  capriciousness  to  their  course,  and  adds  compli- 
cation to  their  symptoms.  Portions,  or  even  the  whole, 
will  sometimes  break  away  and  leave  the  patient  thus 
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cured,  or  at  least  completely  relieved.  A  gentleman  who 
suffered  from  an  issue  of  blood  of  this  nature  became  the 
subject  of  a  medical  consultation.1  During  this  he  had 
an  urgent  call  to  pass  water,  and  discharged  in  response  to 
it  a  quantity  of  nearly  pure  blood,  and  with  it  the  villous 
growth  in  regard  to  which  he  had  sought  advice.  The 
riddance  seemed  complete,  and  with  it  the  cure ;  but  in 
ten  years  the  disease  returned,  and  ended  fatally.  A 
brother  of  this  gentleman  died  of  the  same  disease.  I 
have  known  a  portion  of  a  villous  growth  to  become  de- 
tached, but  remain  in  the  bladder  to  become  encrusted 
with  phosphates,  and  set  up  independently  as  a  stone. 

I  need  not  dwell  upon  the  forms  of  vesical  haemorrhage 
which  more  often  come  under  the  notice  of  the  surgeon  : 
those  connected  with  stone  and  with  enlarged  prostate  are 
the  most  common.  That  from  stone  is  small  and  re- 
peated rather  than  profuse ;  it  is  often  only  microscopic 
in  amount.  Its  obvious  dependence  upon  bodily  move- 
ment is  enough  to  distinguish  the  haemorrhage  belonging 
to  stone  in  the  bladder  from  that  due  to  any  other  affec- 
tion, save  stone  in  the  kidney ;  and  with  this  it  can 
scarcely  be  confounded.  Enlarged  prostate  gives  rise  to 
more  profuse  bleeding  than  any  other  vesical  affection, 
putting  aside  morbid  growths ;  large  quantities  of  dark 
blood,  which,  as  far  as  I  have  seen,  has  less  tendency  to 
clot  than  that  derived  from  cancer  or  villus,  are  thrown 
out  from  this  source  in  separate  outbreaks  rather  than 
continuously.  The  bulk  of  the  blood  passes  from  the 
bladder  with  the  urine  ;  a  few  drops  usually  alone  after 
the  bladder  is  empty.  Bleeding  of  this  origin  is  usually 
associated  with  the  other  concomitants  of  prostatic 
disease — advancing  age,  frequency  of  micturition,  pressure 
on  the  rectum — which  will  be  sufficiently  significant  of  its 
source.  I  need  not  dwell  upon  the  treatment  of  this  form 
of  haemorrhage :  sulphate  of  magnesia  and  other  saline 
purgatives  will  relieve  the  congestion  on  which  it  depends ; 

1  The  consultants  were  Sir  W.  Gull  and  Sir  Prescott  ITewett ;  the  latter 
my  informant. 
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ergot  may  be  used  with  advantage,  and  ice  introduced 
into  the  rectum  should  other  measures  fail. 

Among  the  rarer  causes  of  hematuria  may  be  men- 
tioned vesical  neevus.  A  child1  with  a  malformed  bladder 
and  a  large  6  mother's  mark '  on  the  pubes  passed  blood  in 
its  urine.  It  died  eight  days  after  birth,  and  a  number  of 
prominences  of  vascular  tissue  like  that  of  a  nsevus  were 
found  upon  the  vesical  mucous  membrane. 

I  have  lately  seen  a  case  presumably  of  this  nature.  A  ^ase  of 
gentleman  of  the  age  of  33,  apparently  in  robust  health,  has  had,  attributed 
since  the  age  of  16,  three  or  four  attacks  of  hematuria  a  year  ;  to  nsevus. 
the  bleeding  commonly  presented  itself  with  three  or  four  mic- 
turitions, and  then  completely  ceased  until  next  time,  the  urine 
in  the  intervals  being  perfectly  natural.  The  urine  which  came 
under  my  notice,  in  a  fit  of  unusual  severity  in  which  large  clots 
had  been  expelled,  looked  like  pure  blood ;  numbers  of  large 
spheroidal  nucleated  cells  were  seen  with  the  microscope,  such 
as  might  have  come  from  the  bladder.  There  was  some  uneasi- 
ness and  tenderness  in  the  vesical  region,  and  a  small  quantity 
of  blood,  unmixed  with  urine,  had  often  been  noticed  to  leak 
from  the  urethra  with  straining  at  stool.  The  bleeding  wras 
never  brought  on,  or  increased,  by  even  violent  exercise.  This 
gentleman  has  five  children,  four  of  whom  have  external  nawi, 
and  it  is  to  be  presumed  that  he  has  a  formation  of  the  same 
nature  in  connection  with  the  bladder  or  prostate.  The  bleeding 
has  hitherto  stopped  spontaneously,  or  under  the  influence  of 
styptics,  chiefly  ergot,  by  the  mouth.  The  injection  of  the 
perchloride  is,  perhaps,  in  the  future. 

Hematuria,  like  most  other  hemorrhages,  has  been  Vicarious 
thought  to  be  vicarious  of  menstruation,  and  on  doubtful 
evidence.  It  has,  at  least,  never  been  my  fortune  to  trace 
the  urinary  flux  to  this  cause.  And  whether  such  bleeding 
is  ever  vicarious  to  that  of  piles  may  be  also  taken  into 
question.  The  bleeding  of  piles  is  related  to  that  from 
the  stomach  and  bowels  by  a  common  origin  in  cirrhosis, 
and  a  common  source  in  the  portal  vein ;  but  the  vascular 

1  Reported  by  Mr,  T.Holmes,  Path.  Trans.,  vol.  xvi,,  St.  George's  Hospital 
Museum,  series  xii„  prep,  115. 
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circumstances  of  the  kidney  are  different,  and  the  connec- 
tion of  renal  haemorrhage  with  that  of  piles  at  least 
remote. 

Mental  A  discharge  of  blood  with  the  urine  has  been  said  to 

supersede  asthma  and  to  be  caused  by  mental  emotion ; 
of  the  first  I  have  no  experience  ;  with  regard  to  the 
second,  I  may  mention  the  case  of  a  skilled  medical  ob- 
server, now  in  his  fifth  decade,  who  attributes  the  recur- 
rence of  small  urinary  haemorrhage  in  his  own  person  to 
excitement  or  mental  tension.  For  twenty-three  years  he 
has  been  liable  to  occasional  bleedings  of  this  sort,  about 
eight  attacks  in  a  year  at  most.  These  were  noticed  as 
occurring  with  especial  frequency  after  lecturing;  in  the 
year  of  their  greatest  frequency  five  of  the  eight  took 
place  immediately  upon  the  conclusion  of  this  effort.  It 
seemed  probable  from  the  character  of  the  haemorrhage 
that  it  was  prostatic  or  vesical. 
Purpura  Purpura  and  scurvy  are  causes  of  haematuria  which  are 

and  generally  made  clear  by  the  concomitant  symptoms.  With 

purpura,  blood  is  often  liberally  extravasated  into  the  renal 
tissues.  I  have  traced  it  in  cylinders,  and  otherwise 
between  the  convoluted  tubes,  and  in  the  areolar  tissue, 
especially  that  part  of  it  which  surrounds  the  pelvis. 
Blood  is  sometimes  to  be  traced  in  such  close  con- 
nection with  the  pelvic  mucous  membrane  as  to  suggest 
that  this  must  have  given  issue  to  the  discharge,  and 
probably  the  vesical  membrane  also  may  sometimes  give 
exit  to  it.  I  have  found  blood  also  in  the  renal  tubes 
and  blood-casts  in  the  urine,  so  that  the  haemorrhage 
may  present  all  the  characters  indicative  of  its  renal 
origin.  The  extravasated  blood  is  corpuscular,  as  a  rule, 
though  it  is  said  that  in  cases  of  exceptional  severity,  both 
of  purpura  and  scurvy,  it  has  appeared  in  the  dissolved 
state  to  which  the  term  haemoglobinuria  has  been  given. 
Of  this  I  have  had  no  experience.  It  may  be  added,  to 
complete  in  this  place  as  much  as  need  be  said  of  renal 
purpura,  that  beyond  the  appearance  of  blood  in  the 
urine,  there  are  usually  no  symptoms  to  point  to  the  local 
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change™  A  marked  example  under  my  observation  was  in 
a  case  of  general  purpuric  extravasation  connected  with 
jaundice  and  obstruction  of  the  common  hepatic  duct  by 
hydatids.  The  kidney  was  deeply  yellow  and  liberally 
dotted  with  interstitial  ecchymoses.  It  is  not  necessary  to 
particularize  the  treatment  needful  for  purpuric  hema- 
turia, which  is  that  of  the  primary  disorder. 

Infants  who  are  brought  up  by  hand,  especially  when  Hsema- 
milk  has  been  withheld  or  insufficiently  given,  are  liable, 
at  about  the  time  of  teething,  to  a  form  of  hematuria  from  im- 
which  cannot  be  described  as  otherwise  than  scorbutic,  j^X^ 
though  the  superficial  ecchymoses  may  be  slight  or  even 
absent,  and  there  be  no  discharge  of  blood  save  with  the 
urine.  I  have  lately  been  consulted  in  five  such  cases, 
and  made  aware  of  a  sixth.  The  children  varied  in  asre 
when  attacked  from  4^  to  11  months.  In  all  the  diet 
had  been  conspicuously  wanting  in  fresh  milk;  the 
substitutes  which  were  employed  will  be  presently  indi- 
cated. The  urine  in  every  case  had  a  full  sanguineous 
colour,  remained  so  for  many  weeks,  and  ceased  to  be  so 
under  the  influence  chiefly  of  milk.  The  blood  in  each 
case  was  corpuscular ;  the  urine  not  albuminous,  save  in 
one  instance,  beyond  what  was  apparently  due  to  the  blood ; 
casts  were  found  in  three  cases,  while  in  the  others  large 
epithelial  cells,  with  more  or  less  mucus  or  pus,  suggested 
that  the  blood  proceeded  from  the  urinary  surface  rather 
than  from  the  kidney  substance. 

In  June  1880  I  saw,  with  Mr.  Tapson,  a  female  child,  aged  8 
months,  who  had  for  one  month  been  passing  urine  mixed  with 
blood  to  the  colour  of  port  wine.  The  blood  was  generally 
present,  though  not  invariably ;  it  was  uniformly  mixed  with  the 
urine.  No  casts  could  be  found,  but  some  large  epithelial  cells 
from  the  bladder  or  passages.  No  clots  had  been  passed.  The 
urine  coagulated  with  heat  and  acid  to  the  amount  of  one-tenth. 
The  child  was  pallid  ;  no  purpuric  spots  nor  any  change  in  the 
gums  existed  ;  it  had  no  evidence  of  abdominal  tumour,  nor 
could  any  malarial  influence  be  traced.    It  had  been  brought  up 
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by  hand  upon  Nestle's  food  mixed  with  water,  with  the  recent 
addition  of  a  little  meat  juice.  Fresh  milk  was  now  liberally 
given,  and  a  little  ergot  and  perch] oride  of  iron.  The  child 
rapidly  and  completely  recovered. 

With  regard  to  the  second,  I  was  consulted  by  the  late 
Dr.  Lyster,  of  Liverpool.  The  child,  a  female  of  the  age  of  6 
months,  had  passed  bloody  water  since  the  age  of  4^  months  ; 
she  had  been  brought  up  chiefly  on  Nestle's  food.  The  urine  con- 
tained blood  with  some  epithelial  cells  and  pus  globules,  but  no 
casts.  There  were  very  slight  ecchymoses  on  the  knee  and 
sacrum,  but  no  sponginess  of  the  gums,  nor  haemorrhage  else- 
where than  with  the  urine.  Ergot  appeared  to  have  done  some 
good,  iron  none.  Pure  fresh  milk  was  then  obtained,  at  my 
suggestion,  and  the  child  fed  chiefly  upon  it.  Within  a  week 
of  this  change  the  wasting,  which  had  before  been  marked, 
ceased,  the  haemorrhage  stopped,,  and  the  purpuric  spots  dis- 
appeared.   She  was  soon  perfectly  well. 

The  third  case  was  that  of  a  female  child  8  months  old,  who 
had  been  brought  up  entirely  by  hand  upon  Nestle's  food  and 
Swiss  milk.  For  three  months  she  had  passed  water  red  with 
blood,  containing  epithelium,  such  as  might  have  come  from  the 
bladder  or  pelvis,  but  no  casts.  She  had  had  purpuric  patches 
behind  the  ears,  and  the  gums  had  been  spongy  and  purple,  as  if 
about  to  slough.  It  was  observed  by  Dr.  Stanley  Smith,  with 
whom  T  saw  her,  that  the  haematuria  increased  whenever  a  tooth 
was  about  to  emerge  from  the  gum.  Under  abundance  of  fresh 
cow's  milk,  ergot,  and  perchloride  of  iron,  she  steadily  improved, 
and  ultimately  recovered. 

In  January  1884  I  saw,  with  Mr.  J.  C.  Merriman,  a  male 
infant  aged  10  J  months,  whose  urine  had  become  bloody  three 
weeks  before,  and  so  remained.  There  had  been  no  frequency 
or  sign  of  local  irritation.  The  urine  was  alkaline,  of  a  full  pink 
colour  from  blood,  which  was  entirely  corpuscular.  Beside  the 
blood-corpuscles  were  a  few  casts,  some  containing  blood- 
corpuscles,  others  faintly  granular.  There  was  no  more  albumen 
than  the  blood  would  account  for.  The  child  was  anaemic  and 
rickety;  there  was  no  soreness  of  the  gums  nor  purpura.  On 
inquiry  I  found  that  the  child  had  been  partially  suckled  for  the 
first  three  months,  Swiss  milk  having  been  given  in  addition. 
For  the  next  two  months  the  food  consisted  wholly  of  Swiss 
milk  ;  then  of  Nestle's  food  until  six  weeks  before  I  was  called 
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in,  when  it  had  in  addition  sago  boiled  in  cow's  milk,  the  amount 
of  fresh  milk  thus  given  not  exceeding  a  quarter  of  a  pint  a 
day.  From  the  age  of  3  months  to  that  of  9  months  no  fresh 
cow's  milk  was  given,  but  only  Swiss  milk  and  Nestle's  food. 
A  change  of  diet  was  at  once  made,  a  quart  of  fresh  cow's  milk 
and  a  little  freshly-made  beef-tea  being  given  every  day  in  the 
place  of  what  had  been  employed  previously,  and  two  minims  of 
the  tincture  of  the  perchloride  of  iron  three  times  a  day.  The 
blood  immediately  disappeared  from  the  urine,  and  four  da}  s 
after  oar  consultation  the  urine,  as  I  was  informed  by  Mr. 
Merriman,  did  not  contain  even  a  trace  of  albumen. 

The  fifth  case  was  that  of  a  boy  a  year  old,  whom  I  saw  with 
Mr.  Buee,  of  Slough.  He  had  been  brought  up  by  hand,  and 
as  '  fresh  milk  did  not  agree  with  him,'  this  had  been  for  the 
last  four  months  totally  excluded  from  the  dietary,  of  which 
Swiss  milk  formed  the  staple.  A  fortnight  before  Ik  was 
brought  to  me  the  urine  became  bloody.  When  I  saw  it,  it  was 
ammoniacal,  of  a  full  pink  colour,  albuminous  to  an  eighth, 
more,  as  was  thought,  than  the  blood  would  account  for,  and  dis- 
played under  the  microscope  multitudes  of  blood-corpuscles  and 
a  single  waxy  cast.  Each  thigh  was  the  seat  of  a  deep,  painful 
swelling,  which  appeared  to  be  in  contact  with  the  periosteum 
and  hasmorrhagic.  These,  together  with  the  cachectic  look  of 
the  child,  raised  suspicion  of  syphilis,  which,  presuming  that  the 
swelling's  were  haamorrhagic,  it  was  scarcely  necessary  to  enter- 
tain. However,  in  addition  to  the  essential  change  of  diet,  the 
iodides  of  iron  and  potassium  were  ordered.  An  Alderney  cow, 
the  milk  of  which  was  found  not  to  cause  vomiting,  which  bought 
milk  had  done,  was  obtained  for  the  child's  use,  and  from  this 
moment  it  began  to  recover.  The  femoral  swellings  disappeared 
without  suppuration,  the  ha3maturia  ceased,  and  the  child  be- 
came well  and  strong. 

Since  my  attention  was  drawn  to  this  association  in  infants 
of  bloody  urine  with  unsuitable  food,  another  instance  has  been 
brought  under  my  notice  by  my  friend,  Dr.  Abercrombie. 
Hpematuria,  together  with  spongy  gums,  came  on  under  a  diet 
limited  to  Nestle's  food,  llobb's  biscuit,  and  water,  and  ceased 
under  milk  and  water.  In  this  case  blood-casts  were  found, 
showing  that  the  blood  was,  at  least  in  part,  of  renal  origin. 


The  eircmi] stances  of  these  cases,  the  presence  or 
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absence  of  superficial  haemorrhages  and  of  changes  in  the 
gums,  would  permit  some  to  be  described  as  simple  hema- 
turia, others  as  purpura,  others  as  scurvy.  It  is  clear  that 
all  were  of  the  same  nature,  however  restricted  the 
symptoms,  and  akin  rather  to  scurvy  than  any  other  con- 
dition. They  sufficiently  show  that  Nestle's  food  and 
Swiss  milk  are  not  to  be  regarded  as  substitutes  for  fresh 
milk  in  the  process  of  bringing  up  by  hand,  though  as  an 
addition  to  fresh  milk  and  water  Swiss  milk  can  often  be 
advantageously  used. 
Simple  To  allege  the  occurrence  of  simple  hematuria,  of 

iwrria-  hematuria  unaccompanied  by  any  alteration  in  blood  or 
tissue,  is  almost  to  assert  the  existence  of  an  effect  without 
a  cause.  But,  nevertheless,  it  is  matter  of  experience 
that  the  urine  will  sometimes  become  bloody,  slightly  or 
profusely,  and  will  so  remain  for  a  longer  or  shorter  time, 
and  then  will  cease  to  be  so  without  our  being  able  to 
obtain  any  clue  as  to  the  cause,  either  of  the  disorder  or  its 
cessation.  Sometimes  such  hemorrhage  may  be  small 
and  transient  and  apparently  connected  with  some  general 
liability  to  hemorrhage,  as  shown  by  the  frequency  of  slight 
nose-bleedings.  In  other  instances  profuse  and  even  dan- 
gerous hematuria  has  come  and  gone  thus  inexplicably. 

I  saw  with  my  friend,  Mr.  Mauley  Sims,  a  young  lady  who, 
with  a  remarkable  absence  of  any  other  symptoms  of  local 
disease,  had  for  about  two  months  passed  urine  which  looked 
almost  like  blood  itself.  It  contained  a  few  small  shreddy 
coagula,  probably  from  the  bladder,  but  not  impossibly  from  the 
kidney  ;  nor  was  there  any  circumstance  by  which  the  source  of 
the  blood  could  be  confidently  localised  beyond  that  it  did  not 
come  from  the  vagina.  The  microscope  showed  natural  blood- 
corpuscles,  but  no  products  more  distinctive  than  some  large 
epithelial  cells,  which  might  have  been  yielded  either  by  the 
bladder  or  the  pelvis.  Rest  in  bed  did  not  mitigate  the  dis- 
charge, nor  did  any  of  the  customary  styptics.  The  haemorrhage 
stopped,  after  lasting  six  months  and  reducing  her  to  an  ex- 
ceedingly ancemic  condition,  under  a  remedy  of  magical  repute, 
the  wych-hazel  (tinctura  hamamelis),  employed  by  Mr.  Sims  after 
most  of  those  in  orthodox  esteem  had  been  given  in  vain.  She 
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is  now  (two  years  after  the  attack)  in  apparent  health,  passing 
water  free  from  blood,  though  loaded  with  minute  crystals  of 
oxalate  of  lime.  The  persistence  of  the  haemorrhage,  in  spite  of 
absolute  repose,  and  the  absence  of  pain,  are  enough,  however, 
to  set  aside  stone  as  its  cause.  It  can  only  be  suggested  that 
the  bleeding  was  from  a  villous  growth,  and  ceased  upon  its 
breaking  off  or  becoming  impervious,  as  in  instances  previously 
referred  to. 

I  could  mention  other  cases  in  which  free  and  protracted 
haemorrhage  with  the  urine  has  thus  come  and  gone  with- 
out declaring  its  nature,  either  by  its  characters  or  its 
sequela?.  Such  haematuria,  however,  is  not  to  be  called 
simple  but  obscure.  A  non-malignant  bleeding  growth  is 
the  explanation  which  usually  commends  itself. 

Malaria  is  a  fruitful  source  of  hemorrhage.  Whatever  Malaria, 
processes  contribute  to  the  extravasation,  there  is  at  least 
one  agency,  the  results  of  which  are  simple  and  obvious, 
the  driving  of  the  blood  out  of  vessels  temporarily  con- 
stricted into  others  that  are  not  so.  If  it  be  that  some 
burst  or  leak,  it  is  only  what  is  to  be  expected.1  The  liver 
ha,s  been  found  studded  with  clots  of  extravasation,  the 
stomach  and  bowels  with  ecchymoses  ;  extravasations  have 
been  found  within  and  upon  the  walls  of  the  heart,  and 
in  connection  with  the  brain  and  the  retina. 

An  amputated  stump  has  been  known  to  bleed 
periodically  under  the  influence,  as  was  thought,  of  a 
previously  contracted  ague,  and  to  cease  to  do  so  under 
that  of  quinine.2 

The  association  of  bloody  urine  with  malaria  has  long 
excited  notice.  Prout  regarded  this  influence  as  predis- 
posing to  urinary  haemorrhage  rather  than  directly  in- 
ducing it,  enhancing  the  effect  of  stones  and  bleeding 
structures,  and  making  profuse  what  might  otherwise  be 
a  slight  discharge.    The  occurrence  of  haemorrhage  from 

1  Retinal  Hemorrhages  and  Melanazmia  as  symptoms  of  Ague,  by  Stephen 
Mackenzie,  M.D. 

2  Intermittent  Hemorrhage  from  Malarial  Influence,  by  Surgeon-Major 
Porter.    Med.  Chir.  Tram.,  \ol.  lix. 
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the  kidney  during  an  ague  fit  is  a  matter  of  old,  though 
not  frequent,  experience.1  The  voiding  of  bloody  urine, 
after  pain  in  the  loins,  at  the  neck  of  the  bladder,  and  in 
the  glans,  was  common  with  the  severe  inter mittents 
which  gave  so  large  a  mortality  to  the  Walcheren  1  ex- 
pedition. I  have  elsewhere  referred  to  the  experience  of 
Dr.  Elliotson  upon  this  point,  and  there  would  be  no 
difficulty  in  adducing  that  of  other  observers  to  the  effect 
that  malarial  fevers,  whether  of  the  intermittent  or  remit- 
tent type,  are  occasionally  productive  of  this  hemorrhage.2 
A  form  of  malarial  hematuria,  after  death  from  which 
blood  is  found  in  the  kidney  tubes,  has  been  described  by 
Dr.  Joseph  Jones,  of  New  Orleans,  as  resembling  yellow 
fever,  but  distinct  from  it ;  3  and  we  have  testimony 
from  Mauritius  of  a  '  paludal  fever  ' 4  which  appears  to  be 
irregularly  periodic,  in  which  the  stage  of  rigor  is  regu- 
larly followed  by  renal  hemorrhage.  The  attack  is  accom- 
panied by  either  a  general  condition  of  jaundice,  involving 
the  eyes  and  skin,  or  else  extensive  subcutaneous  and  sub- 
mucous hemorrhages  of  a  purpuric  character.  We  are  not 
told  whether  the  blood  in  the  urine  in  these  cases  is  corpus- 
cular or  disintegrated;  but  the  deficiency  is  supplied  by  a 
case  of  fatal  malarial  fever  contracted  in  Minorca,  of  which 
the  particulars  are  given  at  page  1192,  in  which  the  symp- 
toms, inclusive  of  the  subcutaneous  hemorrhages  and  the 
yellowness  of  skin,  indicate  a  similar  condition.  In  this 
instance  the  urine  was  loaded  with  blood  which  was 
entirely  disintegrated  and  in  all  respects  characteristic 
of  hemoglobinuria  the  malarial  origin  of  which  is  in 
question. 

Such  cases,  where  definite  malarial  disease  is  accompanied 

1  Dr.  J.  B.  Davis  on  the  Walcheren  Fever,  p.  37. 

2  Seep.  1178.  Also  Herz  on  Malarial  Diseases,  Ziemssenfs  Cyclopaedia, 
vol.  ii.  p.  641. 

3  See  the  New  Orleans  Med.  and  Surg.  Jtmrn.  for  February  1878.  '  Obser- 
vations on  Malarial  Hematuria/  by  Dr.  Joseph  Jones,  quoted  in  Lancet  for 
April  20,  1878,  p.  595. 

4  •  On  the  treatment  of  a  severe  form  of  Paludal  Fever,  with  Icterus  and 
Eenal  Hsemorrhage,'  by  J.  Labonte,  Pert  Louis,  Mauritius.  Edin,  Med.  Journ., 
May  187S,  p.  1006. 
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by  the  typically  disintegrated  urine,  form  an  inseparable  link  Hsemoglo- 
between  the  hematuria  of  ague  and  tlie  variously  named  muria" 
intermittent  hsematuria,  the  recognition  and  the  definition 
of  which  depend  on  the  pulverisation  of  the  blood-discs. 
The  analogy  between  the  attacks  of  this  affection  and  of 
ordinary  ague  is  sufficiently  obvious.  It  is  beyond  ques- 
tion, as  has  been  shown  in  another  part  of  this  volume 
(page  1161),  that  a  significant  proportion  of  those  who 
suffer  from  this  form  of  hsematuria  have  either  had  ague 
or  been  notoriously  exposed  to  the  malarial  influence. 
The  point  of  inseparability  between  the  two  diseases 
appears  to  lie  between  ordinary  ague,  every  recurring  fit 
of  which  is  accompanied  by  hsematuria,  and  intermittent 
hsematuria,  the  fits  of  which  recur  with  regular  periodicity. 
If  it  should  prove,  as  I  suspect  it  will,  that  the  blood 
passed  with  ague  is  generally  disintegrated,  as  in  the  case 
which  has  been  cited,  then  it  must  be  inferred  that  inter- 
mittent hsematuria  is  but  a  variety  of  malarial  fever. 

The  solution  of  blood-corpuscles  in  the  body  and  the 
exit  wTith  the  urine  of  the  coloaring  matter  together  with 
albumen  is  not  peculiar  to  intermittent  hsematuria, 
though  characteristic  of  it ;  a  lesser  amount  of  blood  pig- 
ment together  with  albumen  has  been  found  in  the  urine 
with  various  states  of  septicaemia  and  blood-poisoning, 
which  have  been  sufficiently  referred  to.  It  would  appear 
that  any  of  the  numerous  agencies  which  tend  to  dissolve 
or  disintegrate  the  blood  within  the  body  may  give  rise  to 
more  or  less  of  this  condition. 

The  treatment  of  hsematuria  generally  resolves  itself  into  Treat  ment 
that  of  the  diseases  on  which  it  depends.  When  from  stone,  j^f™*- 
absolute  rest  is  of  the  first  importance;  when  from  growths, 
active  movement  should  be  avoided,  though  rest  in  bed  is 
attended  with  little  advantage.  The  kidney  is  not  to  be 
reached  by  cold  superficially  applied,  or  to  be  directly 
depleted  from  the  loins ;  it  may  be  influenced  by  styptics 
taken  by  the  mouth,  iron-alum,  tannate  of  alumina,  gallic 
acid,  acetate  of  lead,  wych-hazel,  and  ergot,  or  by  the  last 
of  these  introduced  hypodermically.     Local  congestion 
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may  be  lessened  by  saline  purgatives — sulphate  of  magnesia, 
perhaps,  the  best  for  the  purpose.  This  may  be  given, 
as  a  general  rule,  when  the  bleeding  depends  either  on 
albuminuric  disease  or  rem  1  or  prostatic  congestion.  Ice, 
though  useless  upon  the  loins,  may  be  of  service  in  the 
rectum  when  the  bleeding  is  from  the  prostate  or  bladder. 
For  malarial  and  intermittent  h£Ematuria,  quinine  in  large 
doses  and  long  continued  is  the  remedy,  often  usefully 
associated  with  the  astringent  salts  of  iron.  I  need  not 
add  to  what  has  been  already  said  as  to  the  necessity  of 
fresh  milk  with  the  scorbutic  hsematuria  of  infants. 
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CHAPTER  XXIV. 

SUPPRESSION  OF  URINE. 

Though  suppression  of  urine  as  a  symptom  of  renal 
disease  has  been  referred  to  in  various  parts  of  this  work, 
it  may  be  convenient  to  place  in  juxtaposition  the  several 
disorders  upon  which  it  ensues,  and  the  circumstances 
which  attend  the  occurrence. 

Suppression  of  urine  may  be  conveniently  considered 
as  of  two  kinds :  first,  renal  suppression,  depending  on 
disease  of  the  kidney  or  of  the  urinary  or  vascular  channels 
in  immediate  connection  with  it;  secondly,  systemic 
suppression,  in  which  the  gland,  though  natural  in  struc- 
ture, ceases  to  act  in  consequence  of  an  influence  external 
to  itself,  which  involves  the  whole  system  in  its  morbid 
operation. 

Renal  Suppression. 

There  are  many  conditions  of  kidney  which  are  at- 
tended with  partial  suppression  of  urine  ;  others  in  which 
the  absence  of  urine  is  complete.  As  a  rule,  partial  sup- 
pression depends  upon  disease  ot  the  secreting  structure ; 
total  suppression  upon  a  mechanical  obstruction  in  the 
renal  outlet. 

Partial  suppression,  or  in  other  words  extreme  scantiness  From 
of  urine,  sometimes  results  as  described  elsewhere,  from  nephritis 
disease  of  the  secreting  substance  of  the  kidney.    With  forms  of 
tubal  nephritis  especially  the  diminution   is  sometimes  J^?™1"" 
extreme.    There  is  a  rapidly  fatal  form  of  the  disease, 
consequent  upon  scarlatina,  in  which  the  tubes  become 
early  and  all  at  once  filled  with  a  fibrinous  exudation, 
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The  urine  is  usually  free  from  blood,  of  a  deep  yellow 
colour  and  high  specific  gravity ;  it  is  generally  loaded 
with  albumen,  though  cases  have  been  known  in  which 
under  these  circumstances  albumen  has  been  totally 
absent;  and  it  abounds  with  strongly-defined  fibrinous 
casts.  This  form  of  scarlatinal  nephritis  is  illustrated  in 
the  case  of  Vallance  (page  327).  His  minimum  of  urine 
in  the  twenty- four  hours  was  45  centimetres,  or  about  an 
ounce  and  a  half.  Sometimes  in  similar  cases  the  secretion 
is  even  more  scanty,  falling  to  a  few  drachms  in  the  day, 
while  less  than  an  ounce  daily  is  passed  for  several  days 
together.  Such  cases  are  usually  fatal  byway  of  ursemic 
disturbance  of  the  brain,  though  it  may  happen  that  this 
result  is  anticipated  by  one  of  the  forms  of  acute  inflam- 
mation, to  which  children  with  nephritis  are  especially 
liable. 

The  urine  may  also  be  remarkably  diminished  in  that 
highly  congestive  nephritis  which  cold  sometimes  produces 
in  grown  persons.  Under  this  condition  the  urine  is 
always  loaded  with  albumen,  and  of  high  specific  gravity. 
It  is  generally  black  with  blood  and  full  of  thick  casts. 
The  case  of  Benjamin  Patrick  (page  308),  in  which  on  one 
occasion  only  two  ounces  of  urine  were  voided  in  the 
twenty-four  hours,  may  serve  as  an  example  of  this  affec- 
tion, while  a  still  more  striking  instance  is  afforded  in  that 

of  Lord  Z  's  groom  (page  311),  who  passed  during  the 

last  five  days  of  the  disease  only  three  and  a  half  ounces 
of  urine,  the  quantity  for  one  day  and  night  having  fallen 
as  low  as  five  drachms.1  This  affection,  like  the  scarlatinal 
form,  is  rapidly  fatal,  and  as  a  rule  by  cerebral  uraemia. 
Such  affections  of  the  kidney,  much  as  they  may  lessen 
the  production  of  urine,  rarely  cause  total  suppression,  but 
it  is  worth  remarking  that  though  the  suppression  is  but 
partial,  death  often  ensues  in  shorter  time  than  where  as 
a  consequence  of  mechanical  obstruction  the  suppression 
is  absolute.    Towards  the  close  of  granular  degeneration 

1  See  case  of  scarlatinal  nephritis  reported  by  Dr.  Roterts  in  the  Lancet, 
1868,  p.  6  5b. 
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the  urine  may  fall  considerably  below  the  habitual  amount, 
and  may  even  on  the  approach  of  death  be  absent  for 
many  hours. 

As  an  instance  of  unusually  prolonged  suppression  in  con-  Case  of 
nection  with  the  early  granular  kidney,  I  may  refer  to  a  woman,  gj^f^jj 
who  died  at  the  age  of  33,  under  my  care  in  St.  George's,  with  glomerula 
cerebral  uraemia  complicated  with  uremic  dyspnoea.  The  urine,  ^P^tis. 
which  had  been  scanty,  highly  albuminous,  and  bloody,  ceased 
to  be  passed.  A  catheter  was  used  after  eighteen  hours  of  its 
absence,  but  none  obtained.  After  a  digitalis  poultice  and  a  hip 
bath  about  two  ounces  were  thought  to  have  been  passed  into 
the  blanket  in  which  she  was  wrapt;  but  for  this  the  suppression 
continued  until  death,  which  occurred  thirty-four  hours  and 
forty  minutes  after  the  last  preceding  urination.  After  death 
a  catheter  was  again  introduced,  and  the  bladder  found  to  C(  ntain 
about  half  a  drachm  of  urine.  The  kidneys  were  large,  the  pair 
weighing  seventeen  ounces,  the  surfaces  somewhat  granular,  the 
cortices  somewhat  pale,  the  malpighian  bodies  conspicuous. 
Microscopic  sections  showed  that  the  blood  vessels  were  full,  the 
interstitial  tissue  thickly  nucleated,  and  the  tubes  numerously 
plugged  with  strongly-marked  casts  ;  but  in  none  of  these  par- 
ticulars did  there  appear  to  be  any  peculiarity  to  account  for  the 
suppression.  The  malpighian  bodies,  however,  suggested  an 
explanation.  Inside  the  capsule  of  each  was  a  bulky  inner  case 
of  nucleated  tissue,  which  had  intruded  between  it  and  the  vas* 
cular  knot,  distending  the  one  and  compressing  the  other. 

In  an  advanced  stage  of  lardaceous  disease  the  urine, 
once  superabundant,  may  become  very  scanty  :  but  there 
is  seldom  such  diminution  as  lias  been  recorded  with  other 
forms  of  albuminuria. 

Suppression,  for  the  most  part  partial,  but  occasionally  with  dis, 
total  for  a  short  time,  may  occur  when  the  kidney  is  the 
seat  of  suppuration,  whether  this  be  of  tbe  limited  sort, 
which  is  occasionally  produced  by  an  external  injury,  or 
be  disseminated  as  the  result  of  pysemia  or  of  seritic 
urinous  absorption.  A  remarkable  instance  of  disse- 
minated renal  suppuration  consequent  on  scarlatina  is 
related  by  Dr.  Bates,1  of  New  York,  in  which  for  the  nine 

1  Med.  Record,  Oct.  16,  1880,  p.  431. 
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days  preceding  death  the  total  of  urine  secreted  did  not 
amount  to  half  an  ounce.  An  instance  of  transitory  sup- 
pression in  connection  with  a  traumatic  abscess  of  the 
kidney  is  given  from  Bayer  at  page  631.  The  urine  was 
absent  during  one  day,  the  secretion  reappearing  on  the 
following  with  the  admixture  of  pus.  Suppression  in  con- 
nection with  renal  pysemia  is  exemplified  in  the  case  of 
William  Long  (page  641).  The  outset  of  the  pygemic 
affection  in  the  kidney  was  marked  by  a  suspension  of 
micturition  for  forty-eight  hours ;  at  the  end  of  this 
period  five  ounces  of  urine  were  removed  with  the  catheter, 
so  that  the  suppression  was  then  only  partial.  The  urine 
when  obtained,  and  for  the  rest  of  the  patient's  life,  was  very 
deeply  coloured  and  albuminous.  Blood  and  pus  corpuscles 
and  cells  of  renal  epithelium  were  seen  both  scattered  and 
entangled  in  fibrinous  casts. 

Those  cases  of  renal  abscess  in  which  the  suppression, 
though  usually  incomplete,  may  for  a  short  time  be  total, 
lead  us  from  partial  suppression  or  extreme  scantiness  of 
urine  to  the  circumstances  in  which  suppression  is  com- 
plete or  the  secretion  totally  absent. 
Snppres.  As  a  corollary  to  the  suppression  of  the  disseminated 

surgical6'  suppuration  of  local  origin  may  be  placed  the  fact  that 
operations,  occasionally  after  catheterisation  and  operations  upon  the 
urethra,  the  urine  has  become  suppressed  and  the  kidneys 
have  been  found  intensely  congested.  It  is  probable  that 
this  condition  is  but  the  early  stage  of  the  suppurative 
process,  which  has  been  sufficiently  dwelt  upon.  Nephrec- 
tomy, ovariotomy,  and  other  operations  involving  the 
abdominal  and  pelvic  organs,  have  been  followed  by 
suppression  apparently  of  a  different  kind.  Mr.  Godlee1 
removed  by  abdominal  section  a  kidney  which  was  the  sub- 
ject of  calculous  pyelitis  (page  993).  The  patient  survived 
the  operation  for  twenty-four  hours,  for  the  last  twelve 
of  which  only  an  ounce  and  a  half  of  urine  was  secreted. 
The  preceding  urine  was  black  with  carbolic  acid  absorbed 

1  Clin.  Trans.,  vol.  xv.,  p.  1,34. 
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during  the  operation.  The  remaining  kidney  presented  a 
normal  appearance  to  the  naked  eye,  and  practically  so  to  the 
microscope.  Mr.  Howard  Marsh  1  (page  995)  removed  in 
part,  through  the  loin,  a  sacculated  kidney.  Complete  sup- 
pression of  urine  followed  the  operation,  and  death  at  the 
end  of  thirty  hours.  The  remaining  kidney  was  '  fairly 
healthy.'  The  capsule  was  adherent,  and  there  were  two 
or  three  small  cysts  on  the  surface,  but  there  was  nothing 
to  indicate  advanced  disease.  Much  temporary  diminu- 
tion of  urine  has  been  known  to  follow  ovariotomy,  as  in 
a  case  recorded  by  Mr.  Thornton.2  How  the  suppression 
is  produced  in  the  circumstances  which  have  been  ad- 
verted to  is  not  very  clear.  It  is  not  from  any  visible 
change  in  the  kidney  itself.  It  must  be  taken  into  ques- 
tion whether  it  is  to  be  hypothetically  attributed  to  an  in- 
hibiting nervous  influence,  or,  what  is  more  consistent  with 
other  experience,  to  the  collapse  produced  by  the  operation, 
or  the  general  failure  of  function  which  may  precede  death. 

The  most  striking  cases  are  those  which  have  been  ohstruc- 
described  as  obstructive,  the  suppression  being  due  to  a  tlves}1P~ 

L  L  °  pression 

substantial  barrier  between  the  mammillary  processes  and 
the  bladder. 

Putting  aside  the  rare  occurrence  of  arterial  obstruc- 
tion, and  the  obvious  systemic  causes  of  suppression — 
collapse,  intestinal  stoppage,  cholera,  and  poison — it  is  at 
least  of  exceeding  infrequency  to  find  the  secretion  of  urine 
arrested  for  forty-eight  hours,  and  that  totally,  except  there 
be  a  palpable  obstacle.  And  where  this  exists  it  is  due  in 
nine  cases  out  of  ten  to  stone.  For  a  detailed  account  of  the 
occurrence  under  these  circumstances  I  must  refer  to  page 
951.  It  is  only  needful  here  to  recapitulate  the  general 
character  of  the  affection  and  to  describe  the  causes,  un- 
connected with  stone,  to  which  it  may  be  due.  When  By  stom 
mechanical  obstruction  produces  suppression,  either  both 
kidneys  are  simultaneously  obstructed,  or  else,  what  more 
often  happens,  the  obstructed  kidney  is  the  only  source  of 

1  Ibid.  p.  140.  2  Ibid.  p.  144. 
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urine,  the  other  having  been  incapacitated  by  previous 
disease. 

Calculi,  for  example,  may  be  symmetrically  disposed  in 
the  two  kidneys ;  or,  on  the  other  hand,  one  kidney 
having  been  sacculated  or  atrophied  by  a  past  fit  of  stone, 
the  ureter  belonging  to  the  other  may  become  occluded 
by  a  similar  impediment  and  a  total  stoppage  ensue. 
Examples  of  both  these  occurrences  have  been  re- 
lated. 

Hydro-  Suppression  of  urine  may  be  due  to  simultaneous 

nephrosis.  Sacculation  of  both  kidneys — double  hydronephrosis,  as  it 
is  called — whether  due  to  calculi  or  to  congenital  or  other 
obstruction ;  and  it  may  be  produced  by  morbid  growths, 
which  are  so  circumstanced  as  to  press  at  the  same  time 
upon  both  ureters.  A  case  of  double  hydronephrosis 
has  been  quoted  in  which  suppression,  for  the  most 
part  incomplete,  was  succeeded  by  copious  discharges  of 
urine  and  coincident  diminution  of  an  elastic  lumbar 
swelling.  Renal  tumefaction  lessening  suddenly  with  in- 
crease of  urine  may  be  regarded  as  characteristic  of  the 
affection.  The  bowels  in  the  same  case  were  obstinately 
confined,  in  consequence,  as  was  found,  of  compression  of 
the  descending  colon  by  the  cyst  representing  the  left 
kidney.  From  the  apposition  of  the  colon  and  the  kidney 
intestinal  obstruction  may  often  be  suggestive  of  renal 
enlargement.  These  circumstances,  together  with  other 
evidences  of  renal  tumour,  will  suffice  to  distinguish 
hydronephrosis  as  a  cause  of  suppression  from  the  other 
conditions  to  which  the  arrest  may  be  due.  A  further 
presumption  of  hydronephrosis  in  a  case  of  suppression 
may  be  found  in  the  recurrence  of  urinous  sweating. 
Suppression  of  urine  from  obstruction,  unaccompanied 
with  dilatation  of  the  kidney  or  vesical  retention,  does 
not  give  rise  to  this  symptom,  which,  on  the  contrary,  is 
sometimes  strongly  marked  with  hydronephrosis.  Urinous 
exhalations  from  the  skin  are  generally  associated  with 
the  accumulation  and  resorption  of  urine.  It  is  scarcely 
necessary  to  repeat  that  to  produce  suppression  hydro- 
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nephrosis  must  exist  on  both  sides,  or  if  it  be  confined  to 
one,  the  ureter  of  the  healthy  kidney  must  be  obstructed 
by  some  other  means. 

Lastly,  suppression  may  result  from  the  consentaneous  Growths, 
obstruction  of  both  ureters  by  a  morbid  growth.  Growths 
which  produce  this  effect  are  usually  cancerous,  and 
arise  in  connection,  not  with  the  kidney  or  ureter,  but 
with  one  or  other  of  the  pelvic  viscera  which  occupies  the 
median  line.  Tumours  which  originate  in  the  kidney  or 
ureter  are  usually  confined  to  one  side,  leaving  the  gland 
on  the  other  free  to  act.  When  both  ducts  are  occluded 
the  disease  has  commonly  arisen  external  to  and  between 
them  in  connection  either  with  the  bladder  or  prostate, 
or  with  the  uterus  or  vagina.  Growths  in  connection 
with  these  organs  are  apt  to  start  nearly  equidistant  from 
the  ureter,  and,  spreading  to  the  right  and  left,  to  involve 
both  simultaneously  or  in  succession.  Less  often  both 
ureters  have  been  known  to  have  become  occluded  by 
growths  which  have  begun  in  the  ovary. 

I  may  cite  from  the  experience  of  Mr.  Hutchinson 
the  following  instance  in  which  cancer  of  the  vagina 
and  bladder  produced  total  suppression  for  eleven  days. 

A  woman,1  60  years  of  age,  came  into  the  London  Hospital  Qase  of 
for  suppression  of  urine,  under  Mr.  Hutchinson,  A  week  before  suppres 
the  suppression  commenced  she  had  had  a  fall,  after  which  a 
little  blood  passed  with  the  urine  ;  but  excepting  this  nothino- 
very  particular  bad  occurred  until,  five  days  before  her  applica- 
tion, she  ceased  to  pass  urine.  She  asserted  that  during  these 
five  days  she  had  literally  passed  none.  A  catheter  was  intro- 
duced, but  only  a  drachm  or  two  of  bloody  fluid  escaped.  She 
looked  pale  and  ill,  and  stated  that  she  had  been  ailing  ever 
since  the  preceding  January. 

An  examination  per  vaginam  disclosed  the  existence  of  exten- 
sive carcinomatous  ulceration  of  the  anterior  wall  of  the  vagina 
and  neck  of  the  uterus  ;  the  parts  were  closely  united  to  the 
bladder.  This  discovery  led  to  the  suggestion  that  the  ureters 
were  possibly  occluded  in  their  passage  through  the  walls  of 

1  Taken,  with  a  slight  abridgment,  from  the  Lancet,  June  3,  1871,  p.  744. 
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the  bladder,  and  that  the  fall  had  probably  no  real  connection 
with  the  symptoms. 

The  patient  lived  for  six  days  after  her  admission,  without 
passing  a  drop  of  urine,  making  eleven  days  of  total  suppres- 
sion. A  drachm  or  two  of  blood  and  mucus  came  away  when- 
ever the  catheter  was  used.  The  most  prominent  symptom  was 
constant  and  distressing  sickness,  urea  being  contained  in  the 
vomited  matters.  The  pulse,  seldom  more  than  80,  ranged  from 
66  to  112.  The  temperature  gradually  rose  from  98'4  to  100. 
The  tongue  towards  the  last  became  dry  and  tbe  abdomen 
tympanitic.  She  had  much  thirst,  and  pain  in  the  back  and 
abdomen.  To  the  last  day  of  her  life  she  was  conscious,  though 
she  occasionally  complained  of  feeling  light-headed,  and  on  the 
day  of  her  death  had  an  attack  of  convulsions. 

The  fundus  of  the  bladder  and  adjacent  part  of  the  vagina 
were  involved  in  a  mass  of  cancerous  induration;  both  ureters 
passed  through  it  and  were  obstructed.  Above,  the  ureters 
were  dilated  to  the  size  of  the  small  intestine.  The  pelves 
were  dilated  and  contained  a  little  grumous  fluid.  The  kidneys 
were  large,  flabby,  congested,  and  soft. 

Suppression  of  urine  may  be  produced  by  disease  of 
the  bladder  itself.  A  woman  died  in  the  obstetrical  ward 
at  St.  George's  Hospital  after  suppression  of  urine  which 
was  complete,  as  far  as  was  known,  for  ten  days,  excepting 
th?.t  on  the  sixth  day  she  fancied  she  passed  a  little 
in  a  bath.  It  was  found  that  the  bladder  was  the  seat  of 
extensive  encephaloid  growth  by  which  the  orifices  of 
both  ureters  were  obstructed.  The  growth  was  primary 
to  the  bladder. 

In  cases  of  suppression  from  growths  the  symptoms 
of  the  primary  disease  are  usually  obvious.  Growths 
cause  suppression  far  less  often  than  calculi.  The  symp- 
toms of  obstructive  suppression,  putting  aside  those 
which  are  due  to  the  special  cause,  are  much  the  same 
whatever  be  the  nature  of  the  obstruction.  They  have 
been  described  in  connection  with  calculi.  The  urine,  if 
any  be  passed— and  generally  some  is  passed  at  irregular 
intervals — is  pale,  watery,  of  low  specific  gravity,  and 
wanting  in  urea. 
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The  watery  character  of  the  urine  under  these  cir- 
cumstances, with  its  low  specific  gravity  and  want  of 
colour,  are,  as  has  been  shown  by  Dr.  Roberts,1  important 
indications  that  the  secretion  has  taken  place  against 
adverse  pressure.  In  the  normal  dynamic  state  of  the 
renal  apparatus  pressure  exists  within  the  blood  vessels, 
but  none  in  the  tubes.  This  difference  of  pressure  upon 
the  two  sides  of  the  membrane  between  the  blood  and 
the  urine  is,  as  has  been  shown  by  experiment,  a  condi- 
tion essential  to  secretion.  It  has  been  shown  in  animals 
that  when  the  renal  artery  is  narrowed  by  means  of  a 
clamp,  so  as  to  lessen  the  blood  pressure  in  the  kidney, 
the  urine  is  diminished ;  while  conversely  a  similar  result 
follows  when  the  urine  is  made  to  exert  pressure  back- 
wards. A  column  of  mercury  in  the  ureter  causes  the 
urine  to  be  produced  in  diminished  quantity,  and  with  a 
diminished  percentage  of  urea,  the  secretion  becoming 
poorer  and  more  scanty  with  each  increase  of  pressure, 
and  at  last  stopping  altogether.  Corresponding  changes 
take  place  when  the  ureter  is  obstructed  in  the  human 
being.  The  distension  of  the  pelvis  at  first  retards  and 
then  arrests  the  secretion.  Any  small  quantities  of  urine 
which  the  obstacle  permits  to  escape  during  the  process, 
having  been  secreted  against  pressure,  are  pale,  watery, 
and  deficient  in  urinary  elements.  The  urine  under  the  cir- 
cumstances is  sometimes,  but  not  necessarily,  albuminous. 
This  depends  upon  the  previous  state  of  the  kidney,  and 
on  the  amount  of  congestion  which  the  arrest  of  secre- 
tion has  engendered.  There  is  a  total  absence  of  dropsy, 
and  unless  urine  be  retained  in  a  dilated  kidney  or  else- 
where, there  are  no  urinous  exhalations  from  the  skin  or 
lungs.  There  is  a  progressive  failure  of  strength,  suc- 
ceeded almost  always  by  twitching  of  the  voluntary 
muscles.  The  respiration  becomes  embarrassed  and  the 
action  of  the  heart  enfeebled.  The  digestive  system  is 
disturbed,  as  evinced  by  vomiting,  loss  of  appetite,  coat- 

1  '  Paper  on  Obstructive  Suppression  of  Urine,'  Manchester  Med.  S(  Surg, 
Reports,  vol.  i.,  p.  232. 
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ing  and  subsequent  dryness  of  the  tongue.  Sometimes 
thirst  is  complained  of.  The  mind  usually  remains  clear, 
or  but  slightly  affected.  Occasionally  drowsiness,  or 
want  of  sleep,  or  distressing  restlessness  supervenes.  The 
pupils,  towards  the  end,  become  contracted.  Sometimes, 
but  by  no  means  constantly,  epileptiform  convulsion  takes 
place,  and  more  rarely  death  is  preceded  by  coma.  More 
frequently  death  takes  place  in  a  somewhat  sudden 
manner,  apparently  from  asthenia. 

Obstructive  suppression  affects  the  heat  of  the  body 
slightly,  but  with  some  constancy.  In  five  cases  of  which 
I  have  particulars  before  me,  the  highest  recorded  tem- 
perature was  100*0,  the  lowest  97*0.  It  is  not  unusual  for 
there  to  be  a  slight  febrile  disturbance  at  the  outset, 
indicated  by  the  higher  temperature :  but  as  the  condi- 
tion continues  the  temperature  usually  becomes  sub- 
normal, as  is  the  rule  with  uremia,  whatever  its  cause 
may  be.  Mr.  Hutchinson's  case  of  obstruction  by  cancer, 
(page  1301)  appears  to  be  peculiar,  insomuch  that  the 
temperature  rose,  instead  of  falling,  as  the  results  of 
suppression  declared  themselves. 

The  duration  of  cases  ending  fatally  is  very  variable. 
Where  the  urine  has,  before  the  stoppage,  escaped  with 
difficulty  and  consequent  impoverishment,  death  may 
occur  after  a  few  days  only  of  total  arrest.  Dr.  Eoberts 
fixes  the  ordinary  duration  of  complete  ubstructive  sup- 
pression at  from  nine  to  eleven  days.  Cases  are  else- 
where related  (page  951)  in  one  of  which  total  sup- 
pression lasted  for  twelve  days,  and  in  another  sup- 
pression, total  but  for  one  interruption,  lasted  for 
twenty-two  days.  This  last  case,  however,  is  very  excep- 
tional in  its  duration.  In  the  great  majority  obstructive 
suppression  proves  fatal  in  the  course  of  the  second  week. 
The  passage  of  small  quantities  of  such  urine  as  has 
been  described  gives  but  little  protraction. 

The  following  case  is  of  interest  as  probably  com- 
bining two  of  the  conditions  which  have  been  con- 
sidered : — 


Chap.  XXIV. 


OBSTRUCTIVE  WITH  NEPHRITIS. 


1305 


A  boy,  1  0  years  old,  whom  I  saw  with  Dr.  Butler,  had  on  Case  of 
several  occasions  passed  blood  with  the  urine.    It  was  said  that  J^f™8 
he  had  done  so  shortly  after  birth,  in  sequence  to  an  attack  of  probably 
measles.    At  the  age  of  five  years  he  had  a  profuse  recurrence  £iv&erUC~ 
of  hematuria,  and  later  several  slighter  ones.    The  attacks  were  together 
always  unattended  with  pain,  or  with  any  other  obvious  sign  of  ^p^ritis 
illness.    He  had  never  had  dropsy,  nor  had  there  been  rigors  or 
recurrences  of  fever  such  as  to  suggest  intermittent  hsematuria, 
nor  had  he  passed  calculi,  or,  so  far  as  was  known,  gravel.  A 
brother  of  the  patient  had,  however,  once  passed  a  stone  after 
temporary  suppression  of  urine ;  and  two  of  his  sisters  were 
the  subjects  of  hematuria  at  the  time  that  his  case  was  under 
consideration. 

The  urine  became  bloody  for  the  last  time  on  December  17, 
1880.  As  at  other  times,  there  had  been  no  other  symptom  to 
attract  attention,  nor  could  any  immediate  cause  be  ascribed. 
It  was  supposed  that  he  had  caught  cold,  but  this  was  indefinite. 
There  had  been  an  attack  of  vomiting,  but  this  was  attributed, 
apparently  with  reason,  to  a  heavy  dinner. 

The  haamorrhage  was  profuse,  and  lasted  several  days.  Dr, 
Butler  saw  on  the  20th  several  vessels  of  urine,  passed  at 
different  times,  all  deeply  coloured  with  blood,  and  containing 
small  shreddy  coagula.  The  body  heat  was  then  99*7.  The 
urine  became  somewhat  less  bloody,  but  remained  abundant  up 
to  the  midnight  concluding  the  22nd.  At  about  this  hour 
some  bloody  urine  was  passed,  and  afterwards  only  the  minute 
amounts  about  to  be  mentioned.  There  was  no  other  fresh 
symptom  nor  an}Tthing  to  be  noticed,  except  that  the  habitual 
need  to  empty  the  bladder  no  longer  presented  itself. 

I  first  saw  the  boy  on  the  evening  of  the  24th.  He  had 
bee  a  a  little  sick,  and  brought  up  bile  ;  but  there  was  no  oedema 
or  drowsiness,  or  any  very  obvious  sign  of  illness.  Some 
elastic  fulness  could  be  felt  about  the  left  lumbar  region  :  there 
was  now  no  pain  or  tenderness  in  the  loins,  but  I  was  told  that 
at  the  beginning  of  the  illness  there  had  been  some  pains  in 
this  position,  and  '  pricking '  on  pressure.  The  abdomen  was 
flat  and  soft ;  about  an  inch  on  either  side  of  the  umbilicus,  in 
the  position  of  either  kidney,  a  limited  deep  hardness,  or  swell- 
ing, could  be  felt,  pressure  upon  which  caused  nausea.  The 
pubic  region  was  so  hollow  and  resonant  that  the  use  of  a 
catheter  was  deemed  superfluous. 
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The  scrotum  was  tight  and  the  penis  erect,  as  it  had  been 
for  some  days  past.  The  skin  was  cool,  the  pulse  quiet,  and 
the  patient  without  discomfort.  A  digitalis  poultice  was  now 
ordered  to  the  abdomen  (one  had  been  already  applied  to  the 
loins),  together  with  a  drachm  of  the  infusion  internally  every 
three  hours.  On  the  morning  of  the  25th  the  condition  was 
much  the  same  ;  the  boy  bright  and  cheerful,  the  pulse  weak, 
and  not  quite  regular ;  temperature  in  the  axilla  97'7.  About 
a  quarter  of  a  drachm  of  dark  brown  turbid  fluid,  like  the  dregs 
of  beef  tea,  was  given  to  me  as  having  been  passed  that  morning 
by  the  urethra.  I  found  it  to  be  intensely  albuminous  and  to 
swarm  with  large  casts,  many  of  which  were  coarsely  granular 
and  tinted  with  blood,  others  hyaline  and  colourless,  but  strongly 
marked.  There  was  also  a  large  deposit  of  renal  epithelium, 
pus,  and  blood  corpuscles,  and  some  pear-shaped  and  tailed  cells, 
evidently  from  a  mucous  surface. 

On  the  evening  of  the  25th,  at  eight  o'clock,  he  rather  sud- 
denly became  faint,  and  died — he  had  been  talking  cheerfully  a 
few  minutes  before.  He  had  no  convulsion,  nor  wTas  any  twitch- 
ing observed.  The  only  discomfort  he  Lad  was  retching  and 
sickness,  a  little  green  bile  being  vomited  more  than  once  on 
every  day  after  the  suppression  set  in.  The  bowels  had  been 
kept  loose. 

The  several  small  amounts  of  urine  which  were  passed  may 
be  conveniently  stated  together.  Bloody  urine  was  passed 
freely  at  midnight,  concluding  the  22nd.  On  the  morning  of 
the  23rd  about  a  teaspoonful  was  passed,  ?nd  a  little  was 
thought  to  have  escaped  during  the  day  with  an  action  of  the 
bowels.  On  the  morning  of  the  24th  two  teaspoonfuls  were 
passed ;  on  the  morning  of  the  25th  a  quarter  of  a  drachm  was 
passed,  the  only  urine  which  I  had  an  opportunity  of  examining. 
On  the  evening  of  the  24th,  shortly  before  death,  a  teaspoonful 
was  passed  of  urine  which  had  a  similar  appearance  to  that 
described.  Thus  during  a  period  of  sixty-eight  hours  the 
quantity  of  urine  passed,  putting  aside  some  thought  to  have' 
escaped  during  a  movement  of  the  bowels,  was  about  half  an 
ounce. 

As  all  endeavours  to  obtain  a  post-mortem  in  this  case  were 
tinsuccessful,  it  is  only  possible  to  balance  the  considerations 
which  should  point  to  its  nature.  This  much  is  declared  for 
certain  by  the  few  drops  of  urine  which  were  obtained — there 
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existed  congestive  nephritis.  Nephritis  may  be  fatal  before 
dropsy  appears ;  it  may  have  been  so  here.  Suppression  so 
nearly  total  is  rare  as  a  consequence  of  nephritis,  but  something 
approaching  it  is  not  unknown.  But  it  is  clear  that  the  whole 
story  cannot  be  explained  by  nephritis.  The  bleedings  from  the 
kidney,  repeated  for  years  without  lasting  or  increasing  deteriora- 
tion of  health,  could  scarcely  have  occurred  but  for  stone ;  and 
this  view  is  corroborated  by  the  family  history,  in  which  cal- 
culus has  its  chapter.  If  stone  existed  then,  was  the  suppres- 
sion obstructive,  and  not  albuminuric  ?  The  course  of  the 
disease  and  the  mode  of  death  suit  well  with  obstruction . 
Against  the  view  of  at  least  simple  obstruction,  the  urine  was 
not  the  pale  issue  of  a  healthy  kidney  with  impeded  outlet,  but 
was  loaded  with  the  products  of  renal  inflammation.  It  is  to  be 
inferred  that  both  causes  concurred  in  this  case.  There  pro- 
bably existed  symmetrical  obstruction  of  both  kidneys,  or 
obstruction  of  one  with  obliteration  of  the  other  ;  and  we  must 
suppose  that  behind  the  dam  nephritic  congestion  set  in.  The 
usual  state  of  the  urine  under  mechanical  obstruction  shows  this 
to  be  exceptional ;  but  yet  it  is  not  unknown  for  considerable 
congestion  to  occur  in  these  circumstances.  In  Sir  James 
Paget's  case,  already  referred  to  (page  966),  the  kidney,  of 
which  the  ureter  was  stopped  by  a  stone,  was  found  to  be 
'  hypertrophied  and  gorged  with  blood.' 

I  have  dwelt  but  little  upon  treatment,  as  it  proved  un- 
availing. It  was  designed  mainly  upon  the  view  of  mechanical 
obstruction.  Warm  hip-baths,  digitalis  and  other  diuretics, 
and  change  of  posture  were  resorted  to  in  the  hope  that  they 
might  assist  the  passage  or  shift  the  place  of  a  calculous 
impediment. 

The  rare  occurrence  of  suppression  of  urine  in  con-  Suppres- 
nection  with  obstruction  of  the  abdominal  aorta  or  both  S10n  ?r(?n 

arterial 

renal  arteries  completes  the  enumeration  of  the  Circum-  obstruc- 
stances  especial  to  the  kidney  under  which  the  secretion  tl0n' 
of  urine  may  be  arrested. 

A  case  is  related  by  the  late  Dr.  Todd  in  which  sup- 
pression, nearly  complete  for  five  days,  accompanied  the 
formation  of  a  dissecting  aneurism  which  involved  the 
aorta  and  probably  the  renal  arteries.1 

1  Med.  Chir.  Trans.,  vol.  xxvii. 
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A  gentleman  37  years  of  age,  wliile  sitting  at  dinner,  appar- 
ently in  perfect  health,  was  seized  with  an  attaek  of  faintness, 
which  was  subsequently  found  to  depend  upon  an  outburst  of 
blood  between  the  coats  of  the  aorta.  He  had  severe  pain  at 
first  in  the  back  and  abdomen  ;  next  day  in  the  loins,  testicles, 
and  groins.  At  this  date  the  urine  was  scanty  and  high- 
coloured.  A  period  of  five  days  then  elapsed,  during  which 
only  a  tablespoonful  of  urine  was  passed  ;  there  was  no  disten- 
sion of  the  bladder,  which,  on  the  introduction  of  a  catheter, 
proved  to  be  empty.  After  this  the  secretion  was  gradually 
re-established.  The  urine  first  passed  was  in  small  quantity, 
acid,  of  low  specific  gravity  (1009),  distinctly  albuminous,  con- 
taining but  slight  traces  of  urea,  and  having  a  violet  odour 
from  the  administration  of  turpentine.  The  patient  gradually 
sank,  and  died  on  the  eleventh  day  after  the  attack.  The 
general  symptoms  were  such  as  are  usually  observed  in  cases  of 
dissecting  aneurism  of  the  aorta.  The  nervous  system  was  in- 
volved, as  was  shown  by  drowsiness,  torpor,  and  partial  paralysis 
of  the  face  o,nd  all  the  limbs.  Death  was  preceded  by  a  slight 
convulsion.  A  systolic  murmur  was  heard  which  extended 
along  the  course  of  the  innominate  artery. 

On  post-mortem  examination  the  appearances  were  typical 
of  dissecting  aneurism.  The  primary  rupture  was  a  transverse 
rent,  involving  the  inner  and  middle  coats  of  the  aorta,  half  an 
inch  from  the  semilunar  valves,  in  connection  with  an  ulcerated 
patch  of  atheroma.  Blood  had  thence  made  its  way  by  split- 
ting the  middle  coat  of  the  vessel,  and  had  thus  traversed  the 
thoracic  aorta  and  the  large  branches  proceeding  to  the  head 
and  upper  extremities.  The  abdominal  aorta  was,  by  an  unfor- 
tunate oversight,  not  examined,  but  the  symptoms  leave  no 
doubt  that  it  was  involved  in  the  same  change.  The  kidneys 
were  '  very  large,  much  congested,  and  in  the  second  stage  of 
granular  disease.'  The  state  of  the  renal  arteries  is  not 
mentioned. 

The  pericardium  was  full  of  recent  coagulum,  blood  having 
reached  this  cavity  by  a  small  rent  in  the  outer  coat  of  the 
vessel.  The  pericardial  haemorrhage  was  probably  the  imme- 
diate cause  of  death.  The  right  side  of  the  brain,  the  vessels 
leading  to  which  were  more  obstructed  by  the  injury  than  on 
the  other  side,  was  anaemic,  and  in  some  parts  softened. 

The  suppression  probably  occurred  upon  the  occlusion  of 
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the  renal  arteries  by  the  extension  of  the  rupture,  and  was 
removed  upon  re-establishment  of  the  circulation.  It  is  inter- 
esting to  observe  that  the  urine  first  passed  was  pale  and  of 
low  specific  gravity,  probably  in  consequence  of  the  deficient 
blood-pressure  under  which  it  was  produced.  Similar  urine 
is  produced  when  the  blood-pressure  within  the  kidney  is 
neutralised  by  counter-pressure  of  urine  in  the  pelvis. 

Some  interesting  illustrations  of  the  effect  of  obstruc- 
tion of  the  aorta  upon  the  urine  are  given  by  Dr. 
Bristowe.1  In  two  instances,  in  which  the  abdominal 
aorta  was  suddenly  obstructed  by  coagulum  belonging  to 
aneurisms  of  this  vessel,  the  urine  was  at  first  suppressed, 
then  scanty,  bloody,  and  highly  albuminous.  In  one  of 
these  cases  no  urine  was  passed  for  twenty-four  hours 
after  the  presumed  date  of  the  obstruction,  and  then  only 
three  ounces,  which  were  albuminous  to  two-thirds,  and 
contained  casts  and  blood.  The  return  of  the  secretion 
after  its  stoppage  is  probably  due  to  the  re-establishment 
of  the  circulation  by  the  collateral  channels  which  con- 
nect the  upper  and  lower  parts  of  the  aorta.  The  kidneys 
were  fouud  in  each  case  to  be  greatly  congested,  corre- 
spondingly with  the  evidences  of  nephritis  which  had  been 
evinced  during  life.  The  hyperemia,  or  inflammation, 
might  have  been  partly  explained  in  one  instance  by  the 
presence  of  blocks,  or  infarcts,  derived  from  the  detached 
clot,  which  may  have  been  sources  of  irritation ;  but  in 
the  other  case  no  such  explanation  was  presented.  It  is 
to  be  observed  that  other  structures  in  the  territory  of  the 
obstructed  vessels — the  bladder  and  rectum  for  example — 
were  likewise  congested  and  ecchymosed.  Thus  congestion 
of  some  sort,  probably  venous  and  by  reflux,  may  be  a  late 
result  of  arterial  stoppage.  The  congestion  about  fibrinous 
blocks  is  well  known ;  and  it  is  at  least  of  interest  to 
associate  with  these  phenomena  the  nephritis  which  suc- 
ceeds upon  the  suppression  of  collapse. 

1  Three  cases  of  sudden  obstruction  of  the  abdominal  aorta  by  aneurism, 
Lancet,  1881,  vol.  i„  p.  lol-lGO. 
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Systemic  Suppression  of  Urine. 

Suspension  of  the  renal  function  may  occur  in  con- 
nection with  cerebral  injury  or  concussion,  or  with  a 
variety  of  other  morbid  conditions,  of  which  it  is  to  be 
noted  that  they  are  generally  accompanied  either  by 
universal  collapse  or  by  unwonted  discharges  of  fluid  from 
some  other  exit,  or  by  both  these  conditions  conjointly. 
From  Concussion  of  the  brain  may  be  a  cause  of  transient  but 
of'brain011  total  suppression.  The  suspension  of  nervous  function, 
though  chiefly  relating  to  voluntary  movements,  is  not 
confined  to  them,  as  is  seen  by  the  embarrassment  of 
respiration  sometimes  present.  The  kidne}',  with  its 
pneumogastric  communications,  is  especially  under  the 
control  of  the  brain,  and  its  action  is  increased,  altered,  or 
suspended  by  cerebral  causes.  Suppression  from  concus- 
sion is  necessarily  transient,  terminated  shortly  either  by 
recovery  or  death. 

The  following  case  was  related  to  me  by  Dr.  MacLaurin,  late 
of  the  Royal  Navy,  in  whose  ship  it  happened.  A  seaman,  20  years 
of  age,  fell  into  the  hold,  a  distance  of  20  feet.  When  taken 
up  he  was  apparently  suffering  from  concussion  of  the  brain. 
There  was  no  evidence  of  external  injury,  nor  was  he  collapsed. 
He  remained  perfectly  insensible,  with  slow  pulse  and  dilated 
pupils.  He  could  not  speak  or  swallow.  According  to  custom 
in  such  cases,  a  catheter  was  passed  to  ascertain  whether  there 
was  any  laceration  of  the  urinary  organs.  The  bladder  was 
penetrated  without  difficulty,  but  no  urine  could  be  obtained. 
The  accident  occurred  at  three  o'clock  in  the  afternoon.  The 
next  morning,  the  condition  of  the  patient  being  the  same,  the 
operation  was  repeated  with  the  same  negative  result.  The 
head  w7as  shaved,  cold  applied,  and  a  purgative  enema  admin- 
istered with  the  consequent  removal  of  a  quantity  of  fasces.  At 
8  P.M.,  twenty-nine  hours  after  the  fall,  two  ounces  of  urine 
were  obtained  with  the  catheter.  The  secretion  was  natural  in 
appearance,  and  free  from  albumen.  From  this  time  he  began 
to  recover  consciousness  and  the  power  of  swallowing  fluids, 
and  after  the  lapse  of  forty-eight  hours  from  the  accident  the 
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urine  began  to  be  produced  naturally,  and  so  continued.  He 
ultimately  recovered. 

There  are  general  states  of  system  expressed  by  the  Collapse  as 
terms  prostration,  collapse,  and  exhaustion,  in  which  for  a  ^Upp"^.°f 
time  the  urine  ceases  to  be  formed.    The  renal  is  sus-  sion. 
pended  in  common  with  other  functions,  and  is  restored 
with  them  should  reaction  occur. 

The  suspension  is,  in  its  nature,  temporary,  the  secre- 
tion returning  as  the  strength  of  the  circulation  is 
restored  and  the  exhausted  vessels  are  replenished.  In 
some  of  the  conditions  in  which  the  urine  is  thus  absent, 
cholera  and  some  forms  of  poisoning,  at  least  two  causes 
may  be  supposed  to  concur — failure  of  circulating  force, 
with  loss  of  circulating  material.  But  we  may  consider 
lirst  a  simple  relationship  which  exists,  quite  independently 
of  depletion  or  change  of  blood,  between  unmixed  collapse 
and  suspension  of  renal  action.  Suppression  from  this 
cause  has  been  frequently  observed  in  connection  with 
perforations  of  the  stomach,  of  the  duodenum,  of  the 
jejunum,  of  the  ileum,  from  typhoid  fever  or  otherwise,  and 
in  connection  with  penetration  of  the  large  intestine.  It 
has  been  known  to  follow  laceration  of  the  bile  ducts. 
Under  such  circumstances  death  usually  comes  too  rapidly 
to  allow  of  any  very  protracted  suppression,  but  it  has 
been  noted  that  as  long  a  time  as  two  days  has  passed 
without  any  secretion.  After  death  it  is  usually  found  in 
these  cases  that  the  bladder  is  empty  and  contracted  ;  and 
it  would  seem  that  not  mere  tmptiness,  but  unnatural 
contraction  of  that  organ,  has  in  some  instances  existed 
during  life,  as  painful  straining,  a  fallacious  sense  of  dis- 
tension, and  a  resistance  to  the  catheter  thought  to  be 
unusual,  have  been  observed. 

The  immediate  cause  of  the  symptoms  in  these  cases  is 
probably  an  influence  upon  the  abdominal  centres  of  the 
sympathetic  through  irritation  of  the  peritoneum  by  the 
extruded  matter.  And  it  is  known  that  other  causes  of 
collapse,  acting  possibly  on  other  nervous  territories,  but 
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equally  unconnected  wibh  any  material  drain,  may  also  be 
accompanied  by  suppression  of  urine. 

In  collapse,  upon  whatever  it  may  depend,  there 
appears  to  be  a  general  contraction  of  the  arterial  system, 
the  blood  being  driven  thence  to  stagnate  in  the  veins. 
The  left  ventricle  is,  as  seen  after  death,  contracted  to  the 
utmost,  the  arterial  pulse  everywhere  fails,  becoming  feeble 
in  the  large  arteries,  and  imperceptible  in  the  smaller,  while 
the  skin  is  cold  and  cadaverous,  giving  in  warmth  and 
colour  no  evidence  of  moving  blood.  The  condition  would 
seem  to  be  one  of  hindrance  in  the  vessels  rather  than 
failure  at  the  heart — arterial  closure,  not  cardiac  weakness. 
The  contracted  and  empty  left  ventricle,  unlike  the  relaxed 
and  loaded  cavity  of  asthenia,  has  done  its  duty.  But 
the  blood,  probably  from  a  kind  of  spasm  affecting  alike 
heart  and  arteries,  does  not  circulate,  the  absence  of  circu- 
lation being,  under  these  circumstances,  more  complete 
than  with  asthenia,  is  long  compatible  with  life.  With  the 
absence  of  circulation  the  derivatives  of  blood  necessarily 
cease  to  be  formed,  and  urine,  like  other  secretions,  is  in 
abeyance. 

Poisons.  Suppression  of  urine  may  be  produced  by  certain 

poisons,  especially  when  their  action  is  attended  with 
collapse.  Corrosive  sublimate  has,  more  often  than  any 
other  poison,  been  followed  by  this  symptom,  though  the 
same  result  has  been  known  to  arise  from  the  mineral  acids, 
putrid  animal  matter,  poisonous  fungi,  and  occasionally 
from  arsenic. 

With  regard  to  corrosive  sublimate,  a  poisonous  dose 
of  this  substance  produces  a  condition  of  collapse  which 
resembles,  as  Mr.  Sedgewick  has  shown,1  that  of  cholera ; 
the  intestinal  discharges  are  usually  but  not  always  exces- 
sive, and  the  urine,  often  for  several  days,  totally  wanting. 

A  case  was  reported  by  Mr.  Syme  in  which  a  man  under  the 
influence  of  a  mercurial  salt,  administered  externally,  had  total 

1  Much  information  regarding  toxic  suppression  of  urine  is  given  by  Mr. 
Sedgewick  in  a  valuable  paper  on  some  analogies  of  cholera.  Med.  Chir.  Trans., 
vol.  U.j  p.  1. 
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suppression  for  five  days,  the  catheter  being  repeatedly  intro- 
duced, with  the  removal  of  two  or  three  teaspoonfuls  of  mucous- 
looking  fluid  'destitute  of  urinous  smell.'  The  patient  drank 
freely  during  the  suppression  ;  he  remained  sensible  and  even- 
tually recovered.1 

Taylor  2  relates  the  case  of  one  John  Wright,  38  years  of 
age,  who  swallowed  two  drachms  of  corrosive  sublimate, 
and  an  hour  afterwards  was  received  into  Guy's  Hospital. 

'  There  was  great  depression  of  the  system  ;  the  limbs  were 
quite  cold  ;  the  respiration  was  natural  ;  the  pulse  small,  wiry, 
and  scarcely  perceptible  ;  the  tongue  swollen,  as  well  as  the  lips. 
The  man  was  sensible,  and  complained  of  constriction  of  the 
throat.  Albumen  was  immediately  administered  to  him.  In 
three  hours  after  his  admission  the  lips  were  swollen  and  tender, 
as  well  as  the  gums ;  there  was  incipient  salivation,  with  pain 
extending  down  the  gullet  into  the  stomach.  The  act  of  swallow- 
ing gave  rise  to  much  pain.  The  man  had  vomited  several 
times,  and  brought  up  a  quantity  of  yellow  matter,  interspersed 
with  blood  ;  he  complained  of  slight  pain  in  the  abdomen.  There 
were  spasms  of  the  lower  limbs  :  the  knees  were  drawn  up  ;  the 
pulse  was  small  and  scarcely  perceptible  ;  the  tongue  was  white, 
and  so  much  swollen  that  he  could  not  protrude  it  from  his 
mouth.  These  symptoms  continued  more  or  less  during  the  four 
days  which  he  survived.  There  was  complete  suppression  of 
urine,  with  occasional  discharges  of  mucus  mixed  with  blood 
from  the  bowels.  Before  death  there  was  delirium  ;  the  man  died 
in  a  comatose  state.'  On  post-mortem  examination,  there  were 
found  evidences  of  the  congestion  and  inflammation  of  the  ali- 
mentary canal,  usual  in  such  cases.  '  The  kidneys  were  of  a 
natural  size  and  consistence,  rather  florid.  The  cortical  portions 
presented  minute  red  points,  more  especially  between  the  infun- 
dibula,  probably  the  results  of  commencing  inflammation.  The 
right  kidney  had  a  cyst  on  its  posterior  surface  about  the  size  of 
a  marble,  containing  clear  fluid.  The  bladder  was  much  con- 
tracted ;  the  mucous  membrane  slightly  injected  ;  it  contained 
about  half  an  ounce  of  turbid  urine.' 

It  would  be  easy  to  collect  many  other  instances  of 
poisoning  by  corrosive  sublimate  in  which  there  has  for 

*  Mr.  Sedgewiek,  he.  cit. 

2  Guys  Hosy'dtd  Reports,  18-14,  p.  24;  also  Taylor  on  'Poisons,'  2nd  ed. 
p.  447. 
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many  days  been  a  total  cessation  of  the  urinary  secretion. 
Mr.  Sedgewick,  in  the  paper  referred  to,  quotes  the  case  of 
a  boy  who  died  five  da}fs  and  six  hours  after  taking  this 
poison,  where  the  urinary  secretion  during  the  whole  time 
was  suspended,  and  the  bladder  after  death  contracted. 
He  mentions  also  a  servant  girl,  who  died  from  the  effects 
of  corrosive  sublimate  on  the  eighth  day,  with  whom  there 
was  total  and  permanent  suppression ;  no  urine  could  be 
obtained  with  the  catheter,  and  after  death  the  bladder 
was  empty  and  contracted. 

In  such  cases  it  would  appear  that  the  suspension  of 
secretion  is  due  to  the  general  state  of  collapse  rather  than 
to  any  change  localised  in  the  kidneys.  Where  the  kidneys 
have  been  examined,  they  have  been  described  either  as 
natural,  or,  as  in  the  case  quoted  on  page  ]  313,  as  presenting 
only  a  slight  degree  of  congestion,  not  enough  to  add  per- 
ceptibly to  their  bulk  or  materially  change  their  aspect. 
So  slight  a  local  change  is  totally  insufficient  to  account 
for  the  arrest  of  function.  We  must,  therefore,  look  for 
the  cause  of  the  cessation  in  the  state  of  system  rather 
than  of  kidney.  Two  systemic  causes  of  suppression  may 
concur  in  these  cases :  first,  exhaustion  by  profuse  dis- 
charges, with  possible  diversion  of  urinary  fluid;  secondly, 
the  restraint  of  arterial  flow  which  belongs  to  collapse. 
Of  these  it  is  probable  that  want  of  circulation  has  more  to 
do  with  the  absence  of  urine  than  have  the  diarrhoea  and 
vomiting.  The  loss  of  fluid  in  these  cases  is  not  generally 
such  as  would  seem  to  counterbalance  the  missing  secre- 
tion, and  it  may  be  observed  that  with  poisoning,  more 
especially  with  nitric  acid,  where  similar  suppression 
follows,  the  bowels  are  obstinately  confined.  We  may 
therefore  presume  that  the  suppression  of  corrosive  subli- 
mate is  a  part  of  the  collapse  which  attends  the  action  of 
this  poison. 

With  poisoning  by  nitric  acid  suppression  of  urine  is 
especially  associated.  Extreme  collapse  is  present  in  these 
cases.  There  is  vomiting,  but  no  diarrhoea;  on  the  con- 
trary, the  bowels  are  usually  confined,  and  are  found 
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after  death  to  be  occupied  by  indurated  faeces.  Sup- 
pression lias  also  been  noticed  in  cases  of  poisoning 
by  sulphuric  and  hydrochloric  acids.  With  regard  to 
arsenical  poisoning,  the  urine  is  suppressed  occasion- 
ally and  for  short  periods,  but  not  with  any  regularity. 

Finally,  suppression  of  urine  has  been  noticed  in  con- 
nection with  the  choleraic  symptoms  produced  by  putrid 
meat  and  poisonous  fungi.  It  is  probable  that  in  all  these 
cases  the  suppression  is  due  to  the  state  of  circulation 
which  constitutes  collapse.  It  is  manifest  that  the  profuse 
loss  of  fluid  by  diarrhoea  and  vomiting  which  occurs  in 
some  forms  of  poisoning  and  in  cholera  must  also  tend  to 
diminish  the  urine.  Suppression  may  therefore  be  espe- 
cially looked  for  where  profuse  discharges  have  produced, 
or  coexist  with,  a  condition  of  collapse.  Cholera  and 
poisoning  by  corrosive  sublimate  are  the  typical  examples 
of  this  morbid  concurrence. 

The  suppression  of  cholera  is  complicated,  partly  Choleraic 
systemic  and  partly  renal,  arising  from  general,  but  fre-  sion^reS" 
quently  protracted  by  local,  causes.  In  the  cold  stage 
there  is,  as  a  result  of  the  intestinal  drain,  the  general 
condition  of  arterial  emptiness,  the  loss  being  especially 
of  the  water  of  the  blood,  which  is  essential  to  the  solution 
and  elimination  of  the  urinary  elements.  The  rice-water 
evacuations  of  cholera1  are  chiefly  aqueous,  insomuch  that 
on  an  average  100  parts  of  rice-water  stool  contain  more 
than  98  of  water,  the  small  amount  of  solid  matter  con- 
sisting chiefly  of  salts  of  potash  and  soda,  with  only  a 
trace  of  albumen.  They  contain  no  urea,  and  of  uric  acid 
have  given  bub  rare  and  doubtful  indications.  They  take 
the  water,  but  leave  the  renal  excrementa.  The  blood 
accordingly  becomes  viscid ;  its  specific  gravity  is  greatly 
increased  ;  its  water  is  lessened  ;  the  organic  solids  are 
proportionally  raised,  after  much  purging,  even  to  half  as 

1  On  the  intestinal  discharges  in  cholera,  Dr.  Parkes,  Loud.  Jour,  of  Mid., 
1849,  p.  134. 

Reports  on  epidemic  cholera,  published  by  the  College   of  Physicians, 
Path.  Report,  by  Dr.  Gull,  p.  44. 
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much  again  as  in  health,  and  urea  is  constantly  found. 
This  condition  of  dehydration,  together  with  the  failure 
of  circulation  which  accompanies  it,  produces  a  general 
suspension  of  all  the  fluid  secretions  which  are  not  under 
the  stimulus  of  the  disease.  Urine  may  accordingly  be 
absent  during  collapse  for  thirty  hours,  or  even  longer. 
But,  though  unable  to  respond  by  secretion,  the  kidneys, 
even  at  this  stage,  give  evidence  of  irritation,  which  we 
must  ascribe  rather  to  the  urinary  elements  in  the  blood 
than  to  any  direct  influence  of  the  cholera  poison.  The 
kidneys,  if  examined  during  or  immediately  after  the 
stage  of  collapse,  though  not  as  yet  much  altered  in  bulk, 
are  congested  sometimes  to  a  general  violet  tint,  some 
excess  and  some  alteration  of  epithelium  is  found  in  the 
tubes  of  the  cortex,  while  those  of  the  cones  frequently 
contain  crystals  of  uric  acid  or  oxalate  of  lime.  With 
these  signs  of  incipient  inflammation  the  urine  as  it  begins 
to  reappear  is  scanty,  albuminous,  sometimes  bloody,  and 
loaded  with  casts,  usually  of  the  epithelial  type.  The 
kidneys  may  now  gradually  right  themselves,  or  it  may 
happen  that  the  symptoms  and  local  changes  of  acute 
tubal  nephritis  may  develop.  Early  and  marked  uraemia 
occurs — it  appears,  indeed,  that  what  is  termed  the  con- 
secutive fever,  or  the  typhoid  stage  of  cholera,  so  far 
resembles  urseniia  in  its  symptoms  that  we  cannot  but 
regard  this  condition  of  blood  as  one  of  its  pathological 
factors.  The 1  kidneys  under  these  circumstances  are 
found  to  be  in  a  condition  of  tubal  nephritis,  they  are 
much  increased  in  bulk,  weighing,  as  in  a  case  mentioned 
by  Dr.  Gull,  15|  ounces  ;  they  are  pale,  loaded  with  more 
or  less  fatty  epithelium,  and  are,  in  short,  in  a  t}rpical 
condition  of  tubal  inflammation,  not  unlike  that  which 
results  from  exposure  to  cold.  The  urine  is  scanty, 
albuminous  and  deficient  in  urea,  and  occasionally  dropsy 
ensues.  We  thus  have  in  cholera  a  condition  of  complete 
suppression  arising  in  dehydration  and  collapse,  and  suc- 

1  Report  on  epidemic  cholera,  published  by  the  College  of  Physicians. 
Path.  Report,  by  Dr.  Gull,  p.  137. 
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ceeded  by  partial  suppression  depending*  upon  renal  in- 
flammation. 

A  cause  of  transient  suppression,  connected  presumably  From" 
with  renal  congestion,  may  be  occasionally  found  in  the  so-  ague* 
called  cold  stage  of  ague,  under  which  influence  the  urine 
has  been  known  to  be  absent  for  a  time,  to  reappear  albu- 
minous or  bloody.  We  may  attribute  the  accident  to  the 
driving  inwards  of  the  blood  upon  the  kidneys  as  upon 
other  internal  organs. 

In  cases  of  intestinal  obstruction  the  urine  is  often 
much  diminished,  and  sometimes  entirely  withheld. 
The  following  case  is  related  by  the  late  Dr.  Barlow  1  : — 

A  boy,  12  years  of  age,  who  had  already  had  several  attacks  Case  of 
of  crampy  pain  in  the  belly,  sickness,  and  constipation,  was  seized  s}ippres_ 
on  March  24  with  severe  pain  across  the  bottom  of  the  belly,  obstruct 
followed  by  vomiting.    He  was  brought  to  Guy's  Hospital  on  tion  of 
the  30th,  having,  for  the  six  days  succeeding  the  attack,  had  no  <iejunum> 
evacuation  either  of  stool  or  urine,  except  a  very  trifling  one  on 
the  26th.    When  in  the  hospital,  he  lay  on  his  side,  but  was 
exceedingly  restless.    The  surface  was  cold  and  pallid,  and  the 
skin  harsh  and  dry ;  the  face  congested,  and  having  a  bluish 
tinge ;  expression  anxious ;   eyes  sunken  and  heavy ;  cheek, 
bones  prominent ;  the  whole  aspect  betokening  serious  mischief 
as  well  as  great  prostration.     There  was  great  tendency  to 
stupor,  but  his  intellect  was  clear ;  voice  feeble  ;  tongue  clean, 
but  dry.    The  first  sound  of  the  heart  was  almost  lost  in  the 
second.    The  belly  was  not  much  distended,  nor  very  tender. 
No  urine  had  been  passed  for  five  days.    On  the  31st,  the  urine 
still  being  absent,  a  catheter  was  pas  zed,  and  one  ounce  of  urine, 
pale,  straw-coloured,  and  free  from  albumen,  was  obtained.  On 
the  following  morning,  April  1st,  an  ounce  and  a  half  of  urine 
which  was  slightly  clouded  by  heat,  was  drawn  off.    His  general 
symptoms  underwent  no  material  change  excepting  that  he  was 
influenced  by  opium  until  his  death,  on  the  1st  of  April, 

It  was  found  that  the  cause  of  the  obstruction  was  a  band 
of  false  membrane  connecting  the  duodenum  with  one  of  the 
upper  coils  of  the  jejunum,  and  compressing  the  bowel  in  the 
latter  situation.    The  intestine  was  full  of  fluid  faaces.  The 

1  Guy's  Hospital  Reports,  1844,  p.  378. 
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peritoneum  was  somewhat  red,  and  upon  it  were  scanty  fibrinous 
deposits ;  but  there  was  no  acute  peritonitis,  nor  had  there  been 
any  extravasation  of  the  contents  of  the  bowel.  The  kidneys 
were  full  and  soft. 

This  case  furnishes  an  extreme  example  of  suppression  as 
the  result  of  obstruction  of  the  bowels,  five  days  having  elapsed 
without  any  discharge  and  two  more  with  only  two  and  a  half 
ounces. 

It  has  been  generally  stated  that  the  amount  of  urine 
formed  with  intestinal  stoppage  is  a  guide  to  the  position 
of  the  obstacle — the  higher  the  obstacle  the  less  the 
urine — the  diminution  of  the  secretion  depending,  as  was 
thought,  upon  the  loss  of  the  absorbing  surface  below  the 
stricture.  But,  as  Dr.  Brinton  has  shown,  this  relation- 
ship is  by  no  means  invariable,  copious  urine  sometimes 
concurring  with  a  high  obstruction,  and  scanty  or  tempo- 
rarily-suppressed urine  with  a  low  one.  Beside  the  mere 
loss  of  absorbing  surface,  there  are  at  least  two  other 
morbid  conditions  to  consider  in  connection  with  the 
renal  secretion  under  these  circumstances  ;  first,  the  drain 
of  fluid  by  vomiting,  which,  especially  when  the  obstruc- 
tion is  near  the  stomach,  is  profuse  and  apparently  out  of 
proportion  to  what  has  been  swallowed ;  and  secondly,  the 
collapse,  so  often  productive,  as  has  been  shown,  of 
anuria,  but  which  has  relation  to  the  nature  of  the  lesion 
rather  than  to  its  position. 
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Atheroma  with  renal  disease,  412,  561 
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—  as  cause  of  renal  disease,  33 o 

 suppression  of  urine,  1315 

Cholesterine,  with  lardaceous  disease, 

462,  471 

Christison  on  alcohol  as  cause  of  renal 
disease,  600 

—  analyses  of  blood  in  albuminuria, 
573,  575 

—  on  treatmpnt  of  renal  dropsy,  345 
Chylorrhsea,  1119 

Chyluria,  1103 

—  cases  of,  1144 

—  pathology  of,  1132 

—  treatment  of,  1142 

Cirrhosis  of  liver  with  granular  kidney, 

403,  558 
 in  relation  to  alcohol,  607 

—  of  kidney,  see  Granular  Degeneration 
Cities,  albuminuria  in  various,  616 
Clark,  Sir  A.,  on  catheter  fever  [655] 
Clarke,  Lockhart,  on  lesions  in  brain  in 

diabetes,  43  [45] 
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Climate  in  treatment  of  granular  kidney, 
448,  458,  626 

—  generally  in  regard  to  albuminuria, 
612 

—  tropical,  in  regard  to  lardaceous 
disease,  477 

Cobbold,  on  parasites,  chap,  xviii.  pt.  3 
Cod  liver  oil  for  diabetes,  135 
Codeia  for  diabetes,  139 
Cold  as  cause  of  diabetes  insipidus,  199 

 mellitus,  80 

 nephritis,  302 

 intermittent  hematuria.  1164 

Collapse  as  cause  of  suppression,  1311 
Colloid  of  kidney,  743,  827 
Coma,  diabetic,  97 

Comparison  of  forms  of  albuminuria,  593 
Compensative  treatment  of  suppuration, 
524 

Concussion  of  brain  a  cause  of  suppres- 
sion, 1310 
Congestive  nephritis  from  cold,  308,  311 
Conjunctival  oedema  from  renal  disease, 
411 

Contraction  of  kidney  from  nephritis, 
263 

—  • —  lardaceous  disease,  481,  484 

 scarlatinal  nephritis,  323 

Contrexeville  water  for  calculi,  1007 
Convulsions  with  lardaceous  kidney,  495 
 puerperal,  nature  of,  392 

—  - —  uraemic,  from  mental  emotion,  418 
 —  treatment  of,  352 

Cord,  morbid  changes  in,  in  diabetes, 
33,  44,  46 

Corpulence  in  diabetes,  99 

Counties  of  Great  Britain,  albuminuria 
in,  617 

 diabetes  in,  69 

Cribriform  state  of  brain  in  diabetes,  39 

Crystalloids  of  blood  in  urine  "with  ne- 
phritis, 289 

■  granular  kidney,  436 

Cyon,  on  origin  of  urea,  589 

Cystic  disease  of  kidney,  841 

 congenital,  855 

Cystine  calculi,  901 

Cysts  in  granular  kidney,  368 

 lardaceous,  482,  487 

—  paranephric,  858 

—  renal,  simulating  hydronephrosis, 
828 

 solitary,  856 

DAVAINE,  on  renal  parasites,  chap, 
xviii.  part  3 
Death,  cause  of,  in  diabetes  insipidus. 
206 

 mellitus.  97 


DYS 

Death,  cause  of,  granular  degenera- 
tion, 416,  417 

 lardaceous  disease,  495 

 nephritis,  382 

Delirium  tremens,  kidneys  with,  601 

Depurative,  see  Lardaceous 

Diagram  of  course  of  glycosuric  in- 
fluence, 15 

Diarrhoea  with  lardaceous  kidney,  495 

 treatment  of,  528 

 nephritis,  274 

Diathesis,  cystic.  901 

—  phosphatic,  891 

—  oxalic,  884 

—  uric,  873 

Diet,  in  diabetes  mellitus,  126 
 table  of,  131 

—  effects  of,  contrasted  with  diabetes 
mellitus  and  insipidus,  229 

■ —  in  granular  degeneration,  452 

 lardaceous  disease,  526 

 nephritis,  348 

—  uric  acid  diathesis,  879 

Dietetic  experiments  in  diabetes  insipi- 
dus, 215,  219 

—  mellitus,  163,  177 

Diffuse  nephritis,  253,  260 

Dilatation  of  canal  of  cord  in  diabetes, 

44 

Diphtheria  as  cause  of  nephritis,  333 
Discharges  of  chyle  from  surface,  1119 
Displacement  of  kidney,  1017 
Distribution,  geographical,  of  albumi- 
nuria, 612 

 calculi,  869 

 chyluria,  HOG 

 diabetes,  69 

Drink,  unrestricted  in  diabetes,  134,  209 
- —  proportion  of,  to  urine  in  diabetes 

insipidus,  213,  220 
Dropsy  in  diabetes  mellitus,  93 

—  •  granular  degeneration,  408 
 treatment  of,  551 

—  lardaceous  kidney,  494 
 treatment  of,  527 

—  nephritis,  273 

 treatment  of,  352 

Drunkards,  kidneys  of,  606 

Dupre,  on  saline  constituents  of  larda- 
ceous tissue,  469 
Duration  of  diabetes  insipidus,  202 
 mellitus,  105 

—  granular  degeneration,  406 

—  lardaceous  disease,  493 

—  malignant  disease  of  kidney,  774 

—  nephritis,  281 

—  tubercle  of  kidney,  813 
Dyspnoea  as  cause  of  glycosuria,  19 

—  uremic,  409,  441,  444 
 treatment  of,  453 
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EARTHS  in  urine  of  diabetes  insipi- 
dus, 208 

 mellitus,  122 

 phosphuria,  1240 

Eczema  with  diabetes  mellitus,  92 
Elliotson,  hasmaturia  with  ague,  1 160 
Embolism  with  lardaceous  disease.  516 
 nephritis,  549 

—  renal,  692 

Encephaloid  of  kidney,  741 
Endocarditis  with  lardaceous  disease, 
498 

England,  albuminuria  in  counties  of,  617 

 among  troops  stationed  in,  614 

Epilepsy,  with  renal  calculi,  973 
Epistaxis  with  granular  degeneration, 
412,  454 

 lardaceous  kidney,  498 

 nephritis,  275 

Epithelial  cancer  of  kidney,  743 
Epithelium  of  healthy  kidney,  235 

—  granular  kidney,  369 

—  urinary,  characters  of,  in  different 
parts,  664 

Ergot,  in  diabetes  insipidus,  210 

—  hgematuria,  350,  1293 
Erysipelas  as  cause  of  renal  disease,  335 
Erysipelatous  inflammation  with  ne- 
phritis, 273,  301 

Etiology,  see  Causes 

Excision  of  kidney,  see  Nephrectomy 

 stone,  see  Lithotomy 

Exophthalmic  goitre  as  cause  of  albu- 
minuria, 1264 
Eye,  affections  of,  in  diabetes,  102 

 albuminuria,  564 

 see  Retina 


FATTY  condition  of  renal  epithelium 
in  health  and  disease,  239 

 —  with  nephritis,  264 

Fauvel,  on  oedema  of  larynx,  273 
Ferment  in  glycogenosis,  12 
Fibrinous  calculi,  906 
Fibroid  tissue  of  kidney  in  health,  240 

—  granular  degeneration,  365 

 lardaceous  disease,  484 

 nephritis,  261 

Fibrosis,  general,  with  granular  degene- 
ration, 402 
Fibrous  renal  tumours,  750,  763 
Filaria,  1124 

Fischer,  on  traumatic  glycosuria,  81 
Floating  kidney,  1017 

 —  excision  of,  1030 

Food,  varieties  of,  in  relation  to  glyco- 
gen {see  Diet) 
Frank  on  chyluria,  1103 
Franklin,  Arctic  experiences  of,  306 


GUB 

Freezing,  in  relation  to  formation  of 

liver  sugar,  6 
Frerichs,  on  uremia,  590 
Funke,  estimation  of  urea  in  sweat,  307 

GALABIN,  on  hypertrophy  of  heart 
with  lardaceous  disease,  497 

—  —  renal  calculus,  556 

 disease  generally,  543 

Ganglia,  sympathetic,  in  diabetes  [41] 
Gangrene  in  diabetes,  94 

—  symmetrical  with  hemoglobinuria, 
1167,  1185,  1188 

Gay  Lussac,  on  solution  of  calculi,  1003 

Gelatinous  change  about  cerebral  vessels 
in  diabetes,  42 

Genoa,  albuminuria  at,  621 

Geographical  distribution  of  albu- 
minuria, 612 

 calculi,  869 

 chyluria,  1106 

 diabetes,  69 

Gibb,  on  oedema  of  larynx,  273 

Gibraltar,  albuminuria  at,  614,  621 

Glandular  tumours  simulating  renal, 
723 

Globulin  in  urine,  1248 
Glomerular  nephritis  a  cause  of  sup- 
pression, 1297 
Gluten  bread,  starch  in,  128 

 salts  in,  129 

Glycogen,  8 

—  its  relation  to  varieties  of  food,  1 1 
Glycogenosis,  physiology  of,  4 
Glycosuria,  hepatic,  99 

—  from  dyspnoea,  19 

 vapours  and  gases,  20 

 woorara,  21 

—  in  insanity,  62 

Glycosuria  influence,  course  of,  15 
 nature  of,  1 7 

Goodfellow,  effects  of  alcohol  on  kid- 
ney, 339 

Tout,  in  relation  to  granular  kidney,  381 
Granular  degeneration,  blood  with,  574, 
582 

 causes  of,  377 

—  —  clinical  history  of,  375 
 pathology  of,  359 

 pregnancy  as  cause  of,  390 

 precocious,  427,  430,  545 

 retinal  affection  with,  567 

 symptoms  of,  405 

 treatment  of,  447 

 urine  ivitb,  422 

Graves,  on  urinary  paralysis,  1048 
Greeve,  on  Leth-Albumen,  1246 
Grehaut,  on  uraemia,  589 
Gubler,  on  chyluria,  1105 
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Gull,  on  hematinuria,  1158,  1173 

—  urinary  paralysis,  1048 

—  and  Sutton,  art  erio-capillary  fibrosis, 
539 

 origin  of  granular  degeneration, 

373 


HEMATINURIA,   see  Hematuria, 
intermittent 
Hematometer,  observations  with,  599 
Hematui  ia,  3auses  of,  1277 

—  endemic,  10S0 

—  generally  considered,  1274 

—  from  improper  food  with  infants, 
1287 

 malaria,  1291 

 mental  emotion,  1286 

 nevus  of  bladder,  1285 

 purpura  and  scurvy,  1286 

—  renal,  1278 

—  simple,  1290 

—  from  stone  and  growths,  923,  925, 
1280 

—  toxic,  1280 

—  treatment  of,  350,  1293 

—  vicarious,  1 285 

—  vesical,  1281 

—  from  villus  of  bladder,  1283 

—  intermittent,  1158 

■  abortive  attacks  of,  1167 

 cases  of,  1192 

 pathology  of,  1176 

 rationale  of,  1187 

 treatment  cf,  1189 

 urine  with,  1169,  1203 

Hemoglobinuria,  see   Hematuria,  in- 
termittent 

—  toxic,  1184 

Haemorrhage,  retinal  with  albuminuria 

565 

 diabetes,  105 

Hemorrhages  in  brain  with  diabetes,  34 
Hemorrhagic   attacks   with  granular 

kidney,  312 

 lardaeeotis  disease,  498 

 nephritis,  275 

Hard  water  as  cause  of  calculi,  870,  872 
Harley,  George,  analysis  of  blood  with 

albuminuria  of  pregnancy,  574 

 on  intermittent  hematuria,  1161 

Harley,  John,  on  the  Bilharzia,  1080, 

1086 

Hassall,  on  the  phosphatic  diathesis, 
1234 

Ha  ugh  ton,  on  relation  of  urea  to  sugar 

in  diabetes,  117 
Head,  injuries  of.  as  causes  of  glyco-  I 

sm-ia,  82 

 polyuria,  183  ' 


INS 

Head,  symptoms  with  diabetes,  97 

—  symptoms  with  granular  kidney, 
417,  452 

 lardaceous  disease,  495,  527 

 nephritis,  274,  352 

 suppression  of  urine,  1304 

Healthy  kidney,  microscopic  characters 
of,  234 

—  epithelium,  microscopic  character 
of,  664 

Heart  in  diabetes,  59 

—  chronic  renal  disease,  536 

— ^disease  as  cause  of  granular  degenera- 
tion, 385 

—  hypertrophy    of,    with  calculous 
disease,  556 

 granular  degeneration,  409 

 lardaceous  disease,  497 

 nephritis,  276.  296 

Hepatic  disturbance  a  cause  of  albu- 
minuria, 1271 

—  glycosuria,  99 

Heredity  in  relation  to  diabetes  insi- 
pidus, 197 

 mellitus,  73 

 granular  degeneration,  378 

 —  intermittent  hematuria,  1163 

Hjaltelin,  on  albuminuria  in  Iceland, 
620 

Humidity  of  climate  in   relation  to 

renal  disease,  625 
Hydatids,  renal,  1063 
Hydremia,  as  cause  of  albuminuria, 

1269 

Hydrogen,  peroxide  of,  in  diabetes,  137 
Hydronephrosis.  817 

—  excision  of  kidney  for,  839 

—  as  cause  of  suppression,  1300 
Hydruria,  180 


ICELAND,  albuminuria  in,  620 
Impotence  from  diabetes,  92 
India,  albuminuria  in,  622 
Indies,  East  and   West,  albuminuria 

among  troops  in,  614 
Indigo  calculus,  905 

 a  test   for  lardaceous  dcoosit, 

470 

Inflammatory  attacks  under  granular 

kidney,  415 

 lardaceous  kidney,  494 

 nephritis,  273 

Injuries  of  head  as  causes  of  glycosuria, 

81 

 polyuria,  182 

—  trunk  as  causes  of  glycosuria,  90 
Inosite  in  urine  of  diabetes  insipidus, 
209 

Insanity,  glycosuria  in,  62 


INDEX. 


1325 


INS 

Insanity  with  renal  calculi,  973 
Interchangeability  of  mellitic  and  in- 
sipid diabetes,  188 
Intermittent  fever  as  cause  of  granular 
d^  generation,  401 

 hsematuria,  1291 

 haemoglobinuria,  1161 

—  hematuria,  see  H8ematuria;  inter- 
mittent 

Intermitting  diabetes,  97 
Intertubal  growth  with  granular  kidney, 
237,  365,  366 

 lardaceous  kidney,  242,  484 

 nephritis,  260,  261,  263 

—  tissue  in  health,  240 

Intestinal  obstruction  as  cause  of  sup- 
pression, 1317 

Iodvie  of  potassium  in  diabetes,  141, 
157,  179 

 lardaceous  disease,  525,  527 

Iodine  reaction  with  lardaceous  tissue, 

462,  470,  482 
Iron  in  diabetes  mellitus,  135,  145 

—  granular  degeneration,  449 

—  lardaceous  disease,  527 

—  nephritis,  350 


JAPAN,  albuminuria  among  troops  in, 
614 

Jaundice  as  cause  of  nephritis,  336 
- —  with  intermittent  hsematuria,  1166 
Jenner,  Sir  W.,  effects  of  mechanical 

congestion,  385 
Johnson,  George,  on  state  of  arteries  in 

chronic  renal  disease,  537,  559 
 treatment  of  acute  renal  dropsy, 

346 

Jones,  Bence,  on  chyluria,  1104 

 phosphatic  diathesis,  1239 

 peculiar  albumen,  1246 

 treatment  of  renal  dropsy,  346 

KANE,  Arctic  experiences  of,  306 
Kekule,  analysis   of  lardaceous 
organs,  464 
Kidney  in  chyluria,  1117 

—  diabetes  insipidus,  191 
 mellitus,  57 

—  intermittent  hematuria,  1176 

—  mode  of  examining  with  microscope, 
255 

—  structure  of,  in  health,  234 


LACTIC  acid  in  diabetes,  143,  145 
Lardaceous  disease,  causes  of,  472 
 cure  of,  525 

 history  and  symptoms  of,  489 


MAL 

Lardaceous     disease,     pathology  of, 
460 

— ■  —  prevention  of,  521 

 quick  production  of,  492 

 renal  changes  in,  479 

—  ■ —  retinal  changes  in,  560 

 surgical  aspects  of,  523 

 synonyms,  460 

 tropics  in  relation  to,  622 

—  —  tubercle  of  kidney  with,  811 
 urine  with,  502 

—  liver,  mineral  constituents  of,  466 

—  matter,  chemical  nature  of,  464 
Larynx,  oedema  of,  272,  454 

Lead  as  cause  of  granular  kidney,  382 

 nephritis,  342 

Leukhsemia  of  kidney,  761 

Lever,  on  albuminuria  with  puerperal 

convulsions,  390 
Lewis,  on  chyluria,  1105 
Lime  in  urine,  1233 

—  of  diabetes  insipidus,  208 
 mellitus,  122,  173 

—  in  treatment  of  diabetes,  158 

—  water  in  solution  of  calculi,  1005 
Lithia  in  solution  of  calculi,  1009 
Lithotomy,  renal,  981 

Litzman,  on  albuminuria  of  pregnancy, 
391 

Liver  in  regard  to  glycosuria,  15,  18 

—  changes  in,  in  diabetes,  47 

—  and  kidneys  in  relation  to  alcohol, 
608 

Lungs,  changes  in,  with  diabetes,  53,  96 
Lymphadenoma  of  kidney,  759 

MACKENZIE,    morbid  anatomy  of 
chyluria,  1134 
Magnesia  in  urine  of  diabetes  insipidus, 
208 

 mellitus,  122 

 phosphuria,  1240 

Mc  laria  in  relation  to  diabetes  mellitus, 
80 

 hsematuria,  1291 

 intermittent  haematuria,  1161 

Malignant  disease  of  kidney,  clinical, 
history  of,  765 

 duration  of,  774 

 nephrectomy  for,  776 

—  —  treatment  of,  774 
 urine  with,  770 

Malpighian  bodies  in  cystic  disease  of 

kidney,  847 
 granular  kidney,  336,  370 

—  —  lardaceous  disease,  482,  483 

—  —  with  suppression,  1297 

Malta,  albuminuria  among  troops  at, 
614 
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Mareet,  the  elder,  on  solution  of  calculi, 
.1002 

—  the  younger,  on  lardaceous  matter, 
465 

Masturbation  as  cause  of  albuminuria, 
1266 

Mauritius,  albuminuria  among  troops 
in,  614 

McDonnel  on  liver  sugar,  6 
Measles,  as  cause  of  nephritis,  333 
Mediterranean,  albuminuria  on  ^hores 
of,  621 

—  climate  of,  for  granular  kidney,  627 
Melanosis  of  kidney,  752 
Meningitis  with  polyuria,  187 
Mental  causes  of  diabetes  insipidus,  198 
 mellitus,  75 

 granular  kidney,  380 

 hsematuria,  1286 

—  changes  from  diabetes,  92 

 granular  kidney,  409 

Mercury  as  cause  of  albuminuria,  343 
Microscopic   examination    of  kidney, 

method  of,  255 
Milan,  albuminuria  at,  622 
Miliary  sclerosis  in  diabetes,  46 
Miller,  on  scarlatinal  dropsy,  267 
Mineral  acids  in  diabetes,  136 

 for  alkaline  urine,  656 

 for  phosphuria,  1238 

Misplacement  of  kidney,  1015 
Mitchell,  on  diabetic  cataract,  102 
Morehead,  on  albuminuria  at  Bombay, 

622 

Moveable  kidney,  1017 

—  treatment  of,  1028 

Moxon  on  albuminuria  of  adolescents, 
1265 


"VTiEVUS  as  cause  of  hsematuria,  1285 
-Li     Nephrectomy  for  hydronephrosis, 
839 

—  malignant  disease,  775 

—  moveable  kidney,  1030 

—  stone,  981 

—  tubercle,  814 
Nephritis,  congestive,  254 

—  blood  with,  573,  581 

—  causes  of,  269 

—  chronic,  large  white  kidney,  257 

—  death,  cause  of,  in,  283 

—  duration  of,  281 

—  fibrosis  with,  261,  263 

—  hypertrophy  of  heart  with,  293 

—  from  intermittent  hsematuria,  1169 
- —  pathology  of,  253 

—  poisons  as  causes  of,  339 

—  recovery  from,  256,  278 

—  retinal  affection  from,  568 


PAT 

Nephritis,  symptoms  of,  271,  277 

—  treatment  of,  345 
- —  urine  with,  284 

Nerves,  abdominal  sympathetic,  in  case 
of  diabetes  insipidus,  224 

—  in  relation  to  glycosuria,  16 
 polyuria,  181 

Nervous  centres,  changes  in  diabetes,  30 
— ■  general  bearing  of,  [41] 

—  system  in  relation  to  glycosuria,  13 
 —  polyuria,  181 

 renal  inflammation,  308 

Newfoundland,  albuminuria  in,  614 
New  Zealand,  albuminuria  in,  614 
Nucleation,  interstitial,  with  nephritis. 
260,  262,  263 

OCCUPATION  in  relation  to  renal 
disease,  382,  610 
Odling,  analysis  of  lardaceous  organs, 
464 

(Edema  of   conjunctivas   with  renal 
disease,  408 

—  in  diabetes  insipidus,  205 
 mellitus,  93 

—  of  glottis  with  renal  disease,  272,  445 

—  with  granular  kidney,  408 

 lardaceous  disease,  494 

 nephritis,  272 

—  of  retina,  565 

Ogston,  morbid  anatomy  of  drunkards, 
606 

Ollivier,  on  toxic  albuminuria,  341 
Opium  in  diabetes  insipidus,  209 
 mellitus,  138 

—  intolerance  of,  with  granular  kidney, 
453 

—  use  of,  with  lardaceous  kidney,  528 
Ord,  on  Indigo  calculus,  905 

—  renal  calculi,  863 

Owen,  on  albuminuria  in  pneumonia, 
1256 

Oxalate  of  lime  calculi,  884 
Oxygen  in  diabetes,  137 

PARALYSIS,  urinary,  1044 
Paranephric  cysts,  858 
Paraplegia  with  granular  kidney,  434 

 hydatids  of  kidney,  1074 

 malignant  disease  of  kidney,  768 

Parry,  Captain,  Arctic  experiences  of, 
306 

Pathological  Society,  report  of,  on  dia- 
betic lesions,  discussed,  [44] 
Pathology  of  diabetes  insipidus,  180 
 mellitus,  30 

—  granular  degeneration,  359 

—  lardaceous  disease,  460,  479 
I   —  nephritis,  253 
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Pavy,  analysis  of  lardaceons  organs,  464 

—  on  arterial  dilatation  in  diabetes, 
[43] 

—  on  paroxysmal  hematuria,  1158 
Peptones  in  urine,  1247 
Pericarditis  with  granular  kidney,  416 

 lardaceons  kidney,  494 

Perinephritis,  669 

—  from  bruising,  679 

—  puerperal,  675 

Perivascular  changes  in  diabetes,  40,  42 
Phosphoric  acid  in  urine  of  diabetes  in- 
sipidus, 208 

 mellitus,  121 

 granular  kidney,  425 

—  —  • —  lardaceous  kidney,  502 

—  nephritis,  291 

Phosphorus  as  cause  of  renal  disease, 

341 

Phosphuria,  1233 

—  cases  of,  1236 

—  with  diabetes,  1239 

—  treatment  of,  1235 

Physiology  of  glycosuria,  summary  of, 
22 

Plymouth  Dockyard  disease,  675 

Pneumogaetric  in  relation  to  glyco- 
suria, 16 

 polyuria,  182 

Pneumonia  as  cause  of  albuminuria, 
1255 

—  chronic,  in  diabetes,  55 

—  with  granular  kidney,  417 

 lardaceous  kidney,  494 

 nephritis,  273,  283 

Polydipsia,  180 

Polyuria,  180 

Portal  vein,  clot  in,  in  diabetes,  49 
Potash  in  solution  of  calculi,  1008 
Potassium,  bromide  of,  in  diabetes,  141 

—  iodide  of,  141 
Potmen,  kidneys  of,  602 

Powell,  Douglas,  on  cerebral  lesions  in 

diabetes,  [46] 
Precocious  granular  degeneration,  427, 

430,  545 

Pregnancy  in  relation  to  diabetes  in- 
sipidus, 205 

—  as  cause  of  renal  disease,  390 
Premature  labour,  induction  of,for  puer- 
peral albuminuria,  454 

Prevention  of  lardaceous  disease,  521 
Prout,  on  chyluria,  1104 

—  hsematuria  with  malaria,  1159 

—  phosphatic  diathesis,  1234 
Psoas  abscess,  from  perinephritis,  670 
Puerperal  convulsions,  ursemic  nature 

of,  390 

Puncture  for  dropsy,  danger  of,  301 
Pulmonary  disease  in  diabetes,  55,  96 


SCA 

Purgatives  in  diabetes  mellitus,  136 

—  granular  degeneration,  449 

—  nephritis,  349 

—  retinitis,  567 

Purpura  and  scurvy  as  causes  of  albu- 
minuria, 1270 

 hsematuria,  1286 

Pyaemia  of  kidney,  636 
Pyelitis,  658 

—  from  calculi,  933 

Pyrexia,  albuminuria  with,  1261 

REACTION  of  iodine  with  lardaceous 
tissue,  462,  470,  482 

—  indigo  with  lardaceous  tissue,  470 
Kecovery  from  lardaceous  disease,  522, 

528 

 nephritis,  256,  278,  279 

Eees,  Owen,  analysis  of  blood  with 

albuminuria,  574 
Eenal  asthma,  409,  441,  444,  453 

—  calculi,  see  Calculi 
Eennet  in  diabetes,  143 

Keport  of  Pathological  Society  on  dia- 
betic lesions,  [44] 

Retina,  detachment  of,  with  albumi- 
nuria, 546 

Retinal  affections  with  albuminuria  in 
general,  564 

 diabetes,  104 

 granular  degeneration,  414, 

457 

 lardaceous  disease,  570 

 nephritis,  276,  549,  569 

Reynaud's  disease  with  heemoglobinuria, 

1167,  1185,  1188 
Rheumatism  as  cause  of  nephritis,  293, 

336,  337 

Rickety  change  contrasted  with  larda- 
ceous, 468 

 blood  corpuscles  in,  586 

Roberts,  W.,  on  hydronephrosis,  837 

 malignant  tumour,  732,  733,  736 

 moveable  kidneys,  1018 

 solution  of  calculi,  1004 

 suppression  from  calculi,  967 

Rollo,  inventor  of  diabetic  diet,  126 
Rome,  albuminuria  in,  621 


SACCULATION  of  kidney  from  dia- 
betes insipidus,  191 
Sarcoma  of  kidney,  713,  744,  779 
Saundby,  on  'frequency  of  albuminuria, 
1249 

Scarlatina  as  cause  of  granular  kidney, 
400 

 nephritis,  319 

Scarlatinal  nephritis,  324,  325,  331 


1328 


INDEX. 


SCA 

Scarlatinal     nephritis,    with  retinal 

haemorrhage,  568 
Sclerosis,  miliary,  in  diabetes,  46 
Scotland,  albuminuria  in,  618,  623 
Sex  in  relation  to  diabetes  insipidus,  196 
 mellitus,  65 

—  granular  kidney,  377 

—  lardaceous  disease,  489 

—  nephritis,  267 

■ —  floating  kidney,  1018 

Sexual  excess  as  cause  of  diabetes,  77 

—  function  with  diabetes,  68,  92 
Shelter  in  relation  to  renal  disease,  610, 

624 

Sibson,  on  hypertrophy  of  heart  with 
lardaceous  disease,  497 

 renal  calculus,  556 

Silver,  nitrate  of,  a  renal  irritant,  342 
Simpson,  Sir  James,  on  puerperal  con- 
vulsions, 390,  398 
Skim  milk  in  diabetes,  133 
Small  pox  as  cause  of  nephritis,  335 
Soda  in  solution  of  calculi,  1007 
Solar  plexus,  involved  in  cancer  with 

diabetes  insipidus,  226 
Specific  gravity  of  urine  in  diabetes  in- 
sipidus, 206 

 —  mellitus,  114 

Spectroscope  in  hsematuria,  1274 

—  hsemoglobinuria,  1170 

Spleen,  lardaceous,  mineral  constituents 
of,  467 

—  rickety,  mineral  constituents  of,  468 
Spinal  cord,  changes  in,  with  diabetes,  44 
Spine  involved  in  renal  tumours,  736 
Splanchnic  nerves  with  glycosuria,  16 
 polyuria,  181 

Spurious  urinary  parasites,  1100 
St.  Helena,  albuminuria  at,  614 
Stanley,  on  urinary  paralysis,  1046 
Stephens,  Joanna,  her  stone  solvent, 
1001 

Stewart,    Grainger,    complications  of 
Bright's  disease,  599 

 lardaceous  disease,  497,  570 

 treatment  of  nephritis,  346 

Stone,  see  Calculus 

Strains  and  efforts  as  causes  of  diabetes 

insipidus,  199 
Strongulus  gigas,  1091 
Strychnia  in  diabetes,  135 
Sugar,  discovery  of,  in  diabetic  urine,  1 

—  quantity  of,  in  diabetic  urine,  115 

—  in  blood  in  health,  7 

—  amount  of,  in  liver  affected  by  freez- 
ing, 6 

 puncture,  13 

—  treatment  of  diabetes  by,  133 
Sulphuric  acid  in  urino  of  diabetes  in- 
sipidus, 208 


THR 

Sulphuric  acid  in  urine  of  diabetes 
mellitus,  120 

 granular  kidney,  425 

 lardaceous  disease,  502 

 nephritis,  291 

Suppression  of  urine  from  arterial  ob- 
struction, 1307 

 calculi,  951,  978,  1299 

 cholera,  1315 

 collapse,  1311 

 generally  considered,  1295 

 from  hydronephrosis,  1300 

 intestinal  obstruction,  1317 

 of  nervous  ongin,  1310 

 obstructive,  1299 

 from  poisons,  1312 

 renal  suppuration,  641,  1297 

 surgical  operations,  1298 

Suppuration  antecedent  to  intermittent 
hsematuria,  1164 

 lardaceous  disease,  471,  478 

—  changes  in  blood  caused  by,  583 

—  compensative  treatment  of,  524 

—  beyond  kidney,  from  calculi,  939 
Supra-renal  tumours  distinguished  from 

renal,  722 
Surgery  of  hydronephrosis,  839 

—  lardaceous  disease,  523 

—  moveable  kidney,  1030 

—  renal  calculi,  981 
 tumours,  775 

—  tubercle  of  kidney,  814 
Surgical  kidney,  613 
Sweat,  urea  in,  307 
Sydenham,  on  diabetes,  2 
Sympathet'c  ganglia,  state  of,  in  dia- 
betes, [41] 

Syphilis  as  cause  of  diabetes  insipidus, 
200 

—  with  intermittent  hsematuria,  1164 
 lardaceous  disease,  476 

—  at  various  military  stations,  in  rela- 
tion to  albuminuria,  614 

Syphiloma  of  kidney,  762 


^TEMPERAMENT  in  relation  to  dia- 
JL    betes,  68 
Temperature,  see  Climate 
Temperature  of  body  with  diabetes 

insipidus,  204 
 mellitus,  101 

—  —  intermittent    hsematuria,  1168, 
1214 

 nephritis,  277 

 suppression,  1304 

Tetrastoma  renale,  1098 

Thompson, Sir  H., on  uiinary  fever  [655] 

Thrombosis,  portal,  in  diabetes,  49 

—  renal,  683 
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Todd,  treatment  of  acute  renal  dropsy, 
346 

Tongue  in  diabetes,  93 
Tonics  in  diabetes,  23 

—  lardaceous  disease,  526 
Toxic  albuminuria,  339,  1255 
Traumatic  abscess  of  kidney,  630 

—  glycosuria,  81 

—  polyuria,  182 

Tripe,  on  scarlatinal  dropsy,  267,  321 
Tropical  climate  in  relation  to  larda- 
ceous disease,  477 
Tubal  nephritis,  see  Nephritis 
Tubes  in  granular  kidney,  367 

—  lardaceous  kidney,  485,  486 

—  with  nephritis,  258 

—  post  mortem  evidence  of  disease  of, 
241 

Tubercle  of  kidney,  791 

 abdominal  tumour  from,  808 

 age  in  regard  to,  803 

 causes  of,  806 

 clinical  history  of,  804 

—  —  lardaceous  disease  with,  811 

—  —  minute  anatomy  of,  795 

—  —  with  tuberculosis  elsewhere,  801 
 treatment  of,  814 

 urine  with,  811 

—  pelvis,  799 

—  in  relation  to  granular  degenera- 
tion, 378 

 lai'daeeous  disease,  473,  475 

Tubercular  disease  of  brain  as  cause  of 

polyuria,  184 
Tumour,  abdominal,  from  cystic  disease 

of  kidney,  853 

 glandular  disease,  723 

 hydronephrosis,  832 

 renal  growths,  710,  732 

 supra-renal  growths,  722 

 tubercular  disease  of  kidney, 

808 

Tumours,    renal,    dissemination  and 

spread  of,  736 
 distinguished  from  those  of  other 

organs,  720 

 general  relations  of,  704 

 fibrous,  750 

 pathological  varieties  of,  729 

 primary  and  secondary,  731 

 secondary  to  those  of  kidney,  735 

Turpentine  as  cause  of  renal  disease,  340 
Typhus  as  cause  of  renal  disease,  335, 

573 


ULCERATION  of  bowel  with  granu- 
lar kidney,  416,  432 
Uraemia,  588 

—  with  diabetes  insipidus,  192,  194,  206 


VAP 

Uraemia  with   granular  degeneration 
417,  419 

 lardaceous  kidney,  495 

 nephritis,  275 

 obstruction  of  ureter,  1303 

—  treatment  of,  352 

Ursemic  asthma,  409,  441,  414,  453 
Urate  of  soda  in  granular  kidney,  384 
Urates,  calculi  of,  881 
Urea  in  blood,  390,  573 

—  in  relation  to  cold,  623  1 

 diabetes  insipidus,  207 

 mellitus,  116 

 glycogen,  9 

 granular  kidney,  424 

 lardaceous  kidney,  502 

 nephritis,  289 

 its  organic  source,  589 

 sugar  in  urine,  117 

Ureter,  diseases  of,  1054 

—  obstruction  of,  1301 

Uric  acid  in  brain  with  uraemia,  574 

 in  diabetes  insipidus,  207 

 mellitus,  120 

 diathesis,  873 

 calculi,  873 

 with  granular  kidney,  425 

 lardaceous  kidney,  502 

 nephritis,  289 

Urinary  fever,  [655] 
Urine,  with  chyluria,  1109,  1145,  1150, 
1156 

 cystic  disease  of  kidney,  852 

 diabetes  insipidus,  206 

 mellitus,  110 

 granular  kidney,  422 

 hydronephrosis,  83  i 

 intermittent  hematuria,  1169 

 lardaceous  kidney,  502 

 malignant  disease  of  kidney,  770 

 nephritis,  284 

 phosphuria,  1235 

 suppression,  951,  1295 

—  —  tubercle  of  kidney,  811 
Uriseptic  abscesses  of  kidney,  643  [654] 
Urostealith  calculi,  907 

Urticaria  with  intermittent  hematuria 
1167 

Uterine   disease   as  cause    of  hydro- 
nephrosis 823 


VALVULAR   disease   as    cause  of 
granular  degeneration,  385 
Vapour  baths  in  granular  degeneration 
348 

 lardaceous  disease,  527 

 nephritis,  353 

Vapours,  inhalation  of,  as  cause  of  gly- 
cosuria, 21 
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Variability  of  temperature  conducive  to  I 

albuminuria,  023 
Vascular   changes   with    albuminuria  j 

generally,  536 

 granular  kidney,  372,  540 

 larclaceous  disease,  496,  563 

 nephritis,  276,  296,  553 

Veins  of  liver,  state  of,  in  diabetes,  49 
Villus  of  bladder,  1283 

 detachment  of,  1284 

—  kidney,  754 

Vomicae,  pulmonary,  in  diabetes,  55 
Vomiting  with  calculus,  922 

 granular  kidney,  407 

 larclaceous  disease,  495 

 nephritis,  274 


THE  END 


WATER  drunk  in  relation  to  urine 
in  diabetes  insipidus,  213,  220 

—  hard,  in  calculous  disease,  870,  872 

—  injection  of,  as  cause  of  albuminuria. 
1269 

—  use  of.  in  nephritis,  347,  354,  358 
Waxy,  see  Lardaceous 
Wilks,  on  nephritis  from  cold,  304 
Willis,  on  diabetes,  1 
Woorara,  glycosuria  from,  21 

^ANTHINE  calculi,  882 
^ALESKY,  on  uremia,  589 
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New  Edition,  being  the  Fourth,  in  great  part  re-written  and  much  enlarged, 
with  211  Engravings  on  Wood,  of  which  79  are  new  in  this  Edition.  8vo, 
price  24s. 

HOLMES.  A  SYSTEM  OF  SURGERY,  Theoretical  and  Practical, 
in  Treatises  by  various  Authors.  Edited  by  TIMOTHY  HOLMES,  M.A., 
Surgeon  to  St.  George's  Hospital;  and  J.  W.  HULKE,  F.R.S.,  Surgeon  to 
the  Middlesex  Hospital  and  to  the  Royal  London  Ophthalmic  Hospital. 
Third  Edition,  in  Three  Volumes,  with  Coloured  Lithographic  Plates  and 
numerous  Illustrations  engraved  on  Wood.    3  Vols.,  royal  8vo,  price  £4  4s. 


LADD.  ELEMENTS  OF  PHYSIOLOGICAL  PSYCHOLOGY: 
A  TREATISE  OF  THE  ACTIVITIES  AND  NATURE  OF 
THE  MIND  FROM  THE  PHYSICAL  AND  EXPERI- 
MENTAL POINT  OF  VIEW.  By  GEORGE  T.  LADD,  Pro- 
fessor of  Philosophy  in  Yale  University.    With  1 13  Illustrations.  8vo,  price  2is. 


LITTLE.  ON  IN-KNEE  DISTORTION  (Genu  Valgum):  its 
Varieties  and  Treatment  with  and  without  Surgical  Operation.  By  W.  J. 
LITTLE,  M.D.,  F.R.C.P.  ;  Author  of  "The  Deformities  of  the  Human 
Frame,"  &c.  Assisted  by  MUIRHEAD  LITTLE,  M.R.C.S.,  L.R.C.P. 
With  40  Woodcut  Illustrations.    8vo,  price  Js.  6d. 


LIVE  I NG.—  WORKS  by  ROBERT  LIVEING,  M.A.  &  M.D.  Cantab., 

F.R.C.P.  Lond.,  &"c,  Physician  to  the  Department  for  Diseases  of  the  Skin  at  the  Mid- 
dlesex Hospital,  &c. 

HANDBOOK  ON  DISEASES  OF  THE  SKIN.    With  especial 

reference  to  Diagnosis  and  Treatment.  Fifth  Edition,  revised  and  enlarged. 
Fcap.  8vo,  price  5s. 

NOTES    ON    THE    TREATMENT    OF    SKIN  DISEASES. 

Fifth  Edition.    l8mo,  price  3s. 

ELEPHANTIASIS    GR2ECORUM,    OR   TRUE  LEPROSY; 
Iking  the  Goulstonian  Lectures  for  1873.    Cr.  8vo,  4s.  6d. 


PUBLISHED  BY  LONGMANS,  GREEN  &*IC0, 


LOiNGMORE.—  WO RKS  by  Surgeon-General  Sir  T.  LONGMORE, 

C.B.,  F.R.C.S.,  Honorary  Surgeon  to  H.M.  Queen  Victoria;  Professor  of  Military 
Surgery  in  the  Army  Medical  School. 

THE  ILLUSTRATED  OPTICAL  MANUAL;  or,  HAND- 
BOOK OF  INSTRUCTIONS  FOR  THE  GUIDANCE  OF 
SURGEONS  IN  TESTING  QUALITY  AND  RANGE  OF 
VISION,  and  in  Distinguishing  and  Dealing  with  Optical 
DEFECTS  IN  GENERAL.  Illustrated  by  74  Drawings  and  Diagrams  by 
Inspector-General  Dr.  Macdonald,  R.N.,  F.R.S.,  C.B.  Fourth  Edition. 
8vo,  price  14^ 

GUNSHOT  INJURIES.  Their  History,  Characteristic  Features,  Com- 
plications, and  General  Treatment ;  with  Statistics  concerning  them  as  they 
are  met  with  in  Warfare.    With  58  Illustrations.    8vo,  price  3U.  6d. 


MITCHELL.    DISSOLUTION  AND  EVOLUTION  AND  THE 

SCIENCE  OF  MEDICINE  :  An  Attempt  to  Co-ordinate  the  neces- 
sary Facts  of  Pathology  and  to  establish  the  First  Principles  of  Treatment. 
By  C.  PITFIELD  MITCHELL,  M.R.C.S.    8vo,  price  16s. 


MUNK.  EUTHANASIA;  or,  MEDICAL  TREATMENT  IN  AID 
OF  AN  EASY  DEATH.  By  WILLIAM  MUNK,  M.D.,F.S. A., Fellow 
and  late  Senior  Censor  of  the  Royal  College  of  Physicians,  &c.  Crown  8vo, 
price  4?.  6d. 

MURCHISON.—  WORKS   by    CHARLES   MURCHISON,  M.D., 

LL.D.,  F.R,S.,  6pc,  Fellow  of  the  Royal  College  of  Physicians ;  late  Physician  and 
Lecturer  on  the  Principles  and  Practice  of  Medicine,  St.  Thomas's  Hospital. 

A  TREATISE  ON  THE  CONTINUED  FEVERS  OF  GREAT 
BRITAIN.  Third  Edition,  Edited  by  W.  CAYLEY,  M.D.,  F.R.C.P. 
With  6  Coloured  Plates  and  Lithographs,  19  Diagrams  and  2D  Woodcut  Illus- 
trations.   8vo,  price  25 s. 

CLINICAL  LECTURES  ON  DISEASES   OF  THE  LIVER, 

JAUNDICE,  AND  ABDOMINAL  DROPSY;  Including  the  Croon- 
ian  Lectures  on  Functional  Derangements  of  the  Liver,  delivered  at  the  Royal 
College  of  Physicians  in  1874.  New  Edition,  Revised  by  T.  LAUDER 
BRUNTON,  M.D.    8vo,  price  24s. 


NEWMAN.     ON    THE    DISEASES    OF    THE  KIDNEY 
AMENABLE  TO   SURGICAL  TREATMENT.     Lectures  to 

Practitioners.  By  DAVID  NEWMAN,  M.D.,  Surgeon  to  the  Western 
Infirmary  Out-Door  Department ;  Pathologist  and  Lecturer  on  Pathology  at 
the  Glasgow  Royal  Infirmary  ;  Examiner  in  Pathology  in  the  University  of 
Glasgow  ;  Vice-President  Glasgow  Pathological  and  Clinical  Society.  8vo, 
price  16s. 


6 
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OWEN.  A  MANUAL  OF  ANATOMY  FOR  SENIOR  STUDENTS. 

By  EDMUND  OWEN,  M.B.,  F.R.S.C.,  Surgeon  to  St.  Mary's  Hospital, 
London,  and  co-Lecturer  on  Surgery,  late  Lecturer  on  Anatomy  in  its  Medical 
School.    With  numerous  Illustrations.    Crown  8vo.  [In  the  Press. 


PAG ET. —  WORKS  by  Sir  JAMES  PAGET,  Bart.,  E.R.S.,  D.C.L. 

Oxon.,  LL.D.  Cantab.,  &c,  Sergeant-Surgeon  to  the  Queen,  Surgeon  to  the  Prince  q/ 
IVales,  Consulting  Surgeon  to  St.  Bart/toiomeivs  Hospital. 

LECTURES  ON  SURGICAL  PATHOLOGY,  Delivered  at  the 
Royal  College  of  Surgeons  of  England.  Fourth  Edition,  re-edited  by  the 
AUTHOR  and  W.  TURNER,  M,  B.    8vo,  with  131  Woodcuts,  price  21s. 

CLINICAL  LECTURES  AND  ESSAYS.  Edited  by  F.  HOWARD 
MARSH,  Assistant-Surgeon  to  St.  Bartholomew's  Hospital.  Second  Edition, 
revised.    8vo,  price  l$s. 


QUAIN.     QUAIN'S    (JONES)  ELEMENTS    OF  ANATOMY. 

The  Ninth  Edition.  Re-edited  by  ALLEN  THOMSON,  M.D.,  LL.D., 
F.  R.S.  L.  &  E.,  formerly  Professor  of  Anatomy  in  the  University  of  Glasgow; 
EDWARD  ALBERT  SCHAFER,  F.R.S.,  Professor  of  Physiology  in  Uni- 
versity College,  London  ;  and  GEORGE  DANCER  THANE,  Professor  of 
Anatomy  in  University  College,  London.  With  upwards  of  1000  Illustrations 
engraved  on  Wood,  of  which  a  large  proportion  are  Coloured.  2  Vols,  medium 
8vo,  price  iSs.  each. 


QUAIN.  A  DICTIONARY  OF  MEDICINE;  Including  General 
Pathology,  General  Therapeutics,  Hygiene,  and  the  Diseases  peculiar  to 
Women  and  Children.  By  Various  Writers.  Edited  by  RICHARD  QUAIN, 
M.D.,  F.R.S.,  Physician  Extraordinary  to  the  Queen,  Fellow  of  the  Royal 
College  of  Physicians,  Consulting  Physician  to  the  Hospital  for  Consumption, 
Brompton.  Fifteenth  Thousand  ;  pp.  1,836,  with  138  Illustrations  engraved 
on  wood.  1  Vol.  medium  8vo,  price  31s.  6d.  cloth,  or  405-.  half-russia.  To 
be  had  also  in  Two  Volumes,  price  34s1.  cloth. 


RICHARDSON.  THE  ASCLEPIAD.  A  Book  of  Original  Research  in 
the  Science,  Art,  and  Literature  of  Medicine.  By  BENJAMIN  WARD 
RICHARDSON,  M.D.,  F.R.S.  Published  Quarterly,  price  2s.  6d.  Volumes 
for  1884,  1885,  1886,  1887  &  1888,  8vo,  price  12s.  6d.  each. 


SALTER.    DENTAL   PATHOLOGY    AND    SURGERY.    By  S. 

JAMES  A.  SALTER,  M.B.,  F.R.S.,  Examiner  in  Dental  Surgery  at  the 
Royal  College  of  Surgeons  ;  Dental  Surgeon  to  Guy's  Hospital.  With  133 
Illustrations.    8vo,  price  iSs. 
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SCHAFER.    THE  ESSENTIALS  OF  HISTOLOGY,  DESCRIP- 
TIVE AND  PRACTICAL,  FOR  THE  USE  OF  STUDENTS. 

By  E.  A.  SCHAFER,  F.R.S.,  Jodrell  Professor  of  Physiology  in  University 
College,  London.  Second  Edition,  Revised.  With  283  Illustrations.  8vo, 
price  6s.  ;  or  Interleaved  with  Drawing-paper,  price  8s.  6d. 


SMITH   (H.   F.).     THE  HANDBOOK  FOR  MIDWIVES.  By 

PIENRY  FLY  SMITH,  B.A.,  M.B.  Oxon.,  M.R.C.S,  Second  Edition, 
thoroughly  revised.    With  41  Woodcuts.    Crown  8vo,  price  $s. 


SMITH  (T.).    A  MANUAL  OF  OPERATIVE  SURGERY  ON 

THE  DEAD  BODY.  By  THOMAS  SMITH,  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  St.  Bartholomew's  Hospital.  A  New  Edition,  re- 
edited  by  W.  J.  Walsham,  Demonstrator  of  Anatomy  and  Operative  Surgery 
to  St.  Bartholomew's  Hospital  Medical  School.  With  46  Illustrations.  8vo, 
price  12s. 


WEST.—  WORKS  by  CHARLES  WEST,  M.D.,  &°c,  Founder  of  and 
formerly  Physician  to  the  Hospital  for  Sick  Children. 

LECTURES    ON    THE    DISEASES    OF    INFANCY  AND 
CHILDHOOD.     Seventh  Edition,  revised  and  enlarged.    8vo,  iSs. 

THE  MOTHER'S  MANUAL  OF  CHILDREN'S  DISEASES. 

Fcap.  8vo,  price  2s.  6d. 

WILLIAMS.  PULMONARY  CONSUMPTION:  ITS  ETIO- 
LOGY, PATHOLOGY,  AND  TREATMENT.  With  an  Analysis 
of  1,000  Cases  to  Exemplify  its  Duration  and  Modes  of  Arrest.  By 
C.  J.  B.  WILLIAMS,  M.D.,  LL.D.,  F.R.S.,  F.R.C.P.,  Senior  Consulting 
Physician  to  the  Hospital  for  Consumption,  Brompton ;  and  CHARLES 
THEODORE  WILLIAMS,  M.A.,  M.D.  Oxon.,  F.R.C.P.,  Senior  Physician 
to  the  Hospital  for  Consumption,  Brompton.  Second  Edition,  Enlarged  and 
Re-written  by  Dr.  C.  THEODORE  WILLIAMS.  With  4  Coloured  Plates 
and  10  Woodcuts.    8vo,  price  16s. 


WRIGHT.  HIP  DISEASE  IN  CHILDHOOD,  WITH  SPECIAL 
REFERENCE  TO  ITS  TREATMENT  BY  EXCISION. 
By  G.  A.  WRIGHT,  B.A.,  M.B.  Oxon.,  F.R.C.S.  Eng.  ;  Assistant-Surgeon 
to  the  Manchester  Royal  Infirmary,  &c.  With  48  Original  Woodcuts,  8vo> 
price  10*.  6d. 
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general  Scientific  WHothz. 


ARNOTT.    THE  ELEMENTS   OF  PHYSICS  OR  NATURAL 

PHILOSOPHY.  By  NEIL  ARNOTT,  M.D.  Edited  by  A.  BAIN, 
LL.D.  and  A.  S.  TAYLOR,  M.D.,  F.R.S.  Woodcuts.  Crown  8vo, 
I2J-.  6d. 


BENNETT  AND   MURRAY.    A  HANDBOOK  OF  CRYP- 

TOGAMIC  BOTANY.  By  A.  W.  BENNETT,  M.A.,  B.Sc  ,  F.L.S., 
and  GEORGE  R.  MILNE  MURRAY,  F.L.S.  With  378  Illustrations. 
8vo,  price  16s. 


CLODD.  THE  STORY  OF  CREATION.  A  Plain  Account  of 
Evolution.  By  EDWARD  CLODD,  Author  of  "The  Childhood  of  the 
World,"  &c.    With  77  Illustrations.    Crown  8vo,  6s. 


CROOKES.    SELECT  METHODS  IN  CHEMICAL  ANALYSIS 

(chiefly  Inorganic).  By  W.  CROOKES,  F.R.S.,  V.P.C.S.,  Editor  of 
"The  Chemical  News."  Second  Edition,  re-written  and  greatly  enlarged. 
Illustrated  with  37  Woodcuts.    8vo,  price  243-. 


CULLEY.    A  HANDBOOK  OF  PRACTICAL  TELEGRAPHY. 

By  R.  S.  CULLEY,  M.I.C.E.,  late  Engineer-in-Chief  of  Telegraphs  to  the 
Post  Office.  Eighth  Edition,  completely  revised.  With  135  Woodcuts  and 
17  Plates.  Svo,  16s. 


FORBES.    A  COURSE  OF  LECTURES  ON  ELECTRICITY. 

Delivered  before  the  Society  of  Arts.  By  GEORGE  FORBES,  M.A.,  F.R.S. 
(L.  &  E.)    With  17  Illustrations.    Crown  8vo,  jj& 


GALLOWAY.      THE    FUNDAMENTAL     PRINCIPLES  OF 
CHEMISTRY   PRACTICALLY    TAUGHT    BY   A  NEW 

METHOD.  By  ROBERT  GALLOWAY,  M.R.I. A.,  F.C.S.,  Honorary 
Member  of  the  Chemical  Society  of  the  Lehigh  University,  U.S.  ;  Author  of 
"  A  Treatise  on  Fuel,  Scientific  and  Practical,"  &c.    Crown  Svo,  6s.  6d. 


GIBSON.     A  TEXT-BOOK   OF   ELEMENTARY  BIOLOGY. 

By  R.  J.  HARVEY  GIBSON,  M.A.,  F.R.S.E.,  Lecturer  on  Botany  in 
University  College,  Liverpool.    With  192  Illustrations.    Crown  Svo,  price  6s. 
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GANOT.        ELEMENTARY     TREATISE     ON  PHYSICS; 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Translated 
and  edited  from  Ganot's  Elements  de  Physique  (with  the  Author's  sanction) 
by  E.  ATKINSON,  Ph.D.,  F.C.S.,  Professor  of  Experimental  Science,  Staff 
College,  Sandhurst.  Twelfth  Edition,  revised  and  enlarged,  with  5  Coloured 
Plates  and  923  Woodcuts.    Large  crown  8vo,  price  15^. 

NATURAL    PHILOSOPHY    FOR    GENERAL  READERS 

AND  YOUNG  PERSONS;  Being  a  Course  of  Physics  divested 
of  Mathematical  Formulae,  and  expressed  in  the  language  of  daily  life. 
Translated  rom  Ganot's  Cours  de  Physique  (with  the  Author's  sanction)  by 
E.  ATKINSON,  Ph.D.,  F.C.S.  Sixth  Edition,  carefully  revised;  with  34 
pages  of  New  Matter,  2  Coloured  Plates,  and  518  Woodcuts,  and  an  Appendix 
of  Questions.    Crown  8vo,  price  Js.  6d. 


GOOD  EVE. —  WORKS  by  T.  M.  GOODEVE,  ALA.,  Barrister-at- 

Laiv ;  Professor  of  Mechanics  at  the  Normal  School  of  Science  and  the  Royal  School  of 
Mines. 

PRINCIPLES  OF  MECHANICS.  New  Edition,  re-written  and 
enlarged.    With  253  Woodcuts  and  numerous  Examples.    Crown  8vo,  6s. 

THE  ELEMENTS  OF  MECHANISM.  New  Edition,  re-written 
and  enlarged.    With  342  Woodcuts.    Crown  8vo,  6s. 

A  MANUAL  OF  MECHANICS  :  an  Elementary  Text-Book  for 
Students  of  Applied  Mechanics.  With  138  Illustrations  and  Diagrams,  and 
141  Examples  taken  from  the  Science  Department  Examination  Papers,  with 
Answers.    Fcp.  8vo,  2s.  6d. 


HELMHOLTZ.—  WORKS  by  HERMANN  L.  F.  HELM II OL TZ, 

M.D.,  Professor  of  Physics  in  the  University  of  Berlin. 

ON  THE  SENSATIONS  OF  TONE  AS  A  PHYSIOLOGICAL 
BASIS  FOR  THE  THEORY  OF  MUSIC.  Second  English 
Edition  ;  with  numerous  additional  Notes,  and  a  new  Additional  Appendix, 
bringing  down  information  to  1885,  and  specially  adapted  to  the  use  of 
Musical  Students.  By  ALEXANDER  J.  ELLIS,  B.A.,  F.R.S.,  F.S.A., 
&c,  formerly  Scholar  of  Trinity  College,  Cambridge.  With  68  Figures 
engraved  on  Wood,  and  42  Passages  in  Musical  Notes.    Royal  8vo,  price  28^. 

POPULAR  LECTURES  ON  SCIENTIFIC  SUBJECTS.  With 
68  Woodcuts.    2  Vols,  crown  8vo,  15^.,  or  separately,  Js.  6d.  each. 

HERSCHEL.    OUTLINES  OF  ASTRONOMY.    By  Sir  JOHN  F. 

W.  HERSCHEL,  Bart.,  K.H  ,  &c,  Member  of  the  Institute  of  France. 
Twelfth  Edition,  with  9  Plates,  and  numerous  Diagrams.  Square  crown  8vo, 
price  12s, 
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HUDSON   AND   GOSSE.    THE  ROTIFERA  OR  '  WHEEL 

ANIMALCULES.'  By  C,  T.  HUDSON,  LL.D.,  and  P.  H.  GOSSE, 
F.R.  S.  With  30  Coloured  and  4  Uncoloured  Plates.  In  6  Parts.  4to,  price 
10s.  6d.  each ;  Supplement,  12s.  6d.  Complete  in  Two  Volumes,  with 
Supplement,  4to,  £4  4.S. 

%*  The  Plates  in  the  Supplement  contain  figures  of  almost  all  the  Foreign 
Species,  as  well  as  of  the  British  Species,  that  have  been  discovered  since  the 
original  publication  of  Vols.  I.  and  II. 


IRVING.  PHYSICAL  AND  CHEMICAL  STUDIES  IN  ROCK- 
MET  AMORPHISM,  based  on  the  Thesis  written  for  the  D.Sc.  Degree  in 
the  University  of  London,  1888.  By  the  Rev.  A.  IRVING,  D.Sc.  Lond. 
Senior  Science  Master  at  Wellington  College.    8vo,  $s. 


JOR DAN .—  WORKS  by  WILLIAM  LEIGHTON JORDAN,  F.R. G.S. 

THE    OCEAN  :    A  Treatise  on   Ocean  Currents   and   Tides   and  their 
Causes.    8vo,  21s. 

THE  NEW  PRINCIPLES    OF   NATURAL  PHILOSOPHY. 

With  13  Plates.    8vo,  21s. 

THE     WINDS  :     An   Essay  in   Illustration   of  the   New   Principles  of 
Natural  Philosophy.    Crown  8vo,  2s. 

THE   STANDARD   OF  VALUE.     8vo,  6s. 


KOLBE.  A  SHORT  TEXT-BOOK  OF  INORGANIC  CHE- 
MISTRY. By  Dr.  HERMANN  KOLBE,  Professor  of  Chemistry  in  the 
University  of  Leipzig.  Translated  and  Edited  by  T.  S.  HUMPIDGE, 
Ph.D.,  B.Sc.  (Lond.),  Professor  of  Chemistry  and  Physics  in  the  University 
College  of  Wales,  Aberystwyth.  With  a  Coloured  Table  of  Spectra  and 
66  Woodcuts.    Second  Edition.    Crown  8vo,  price  fs.  6d. 


LARDEN.     ELECTRICITY  FOR   PUBLIC    SCHOOLS  AND 

COLLEGES.  WTith  numerous  Questions  and  Examples  with  Answers, 
and  214  Illustrations  and  Diagrams.  By  W.  LARDEN,  M.  A.  Crown  8vo,  6s. 


LINDLEY  AND  MOORE.    THE  TREASURY  OF  BOTANY, 
OR    POPULAR   DICTIONARY    OF   THE  VEGETABLE 

KINGDOM  :  with  which  is  incorporated  a  Glossary  of  Botanical  Terms. 
Edited  by  J.  LINDLEY,  M.D.,  F.R.S.,  and  T.  MOORE,  F.L.S.  With 
20  Steel  Plates,  and  numerous  Woodcuts.    2  Parts,  fcp.  8vo,  price  12s. 
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LLOYD.      A    TREATISE    ON    MAGNETISM,    General  and  Terres- 
trial.   By  H.  LLOYD,  D.D.,  D.C.L.    8vo,  10.9.  6d. 


LOUDON.     AN  ENCYCLOPAEDIA    OF  PLANTS.     By  J.  C. 

LOUDON.  Comprising  the  Specific  Character,  Description,  Culture,  His- 
tory, Application  in  the  Arts,  and  every  other  desirable  particular  respecting 
all  the  plants  indigenous  to,  cultivated  in,  or  introduced  into,  Britain.  Cor- 
rected by  Mrs.  LOUDON.    8vo,  with  above  12,000  Woodcuts,  price  42s. 


MARTIN.     NAVIGATION  AND    NAUTICAL  ASTRONOMY. 

Compiled  by  Staff-Commander  \V.  R.  MARTIN,  R.N.,  Instructor  in 
Surveying,  Navigation,  and  Compass  Adjustment;  Lecturer  on  Meteorology 
at  the  Royal  Naval  College,  Greenwich.  Sanctioned  for  use  in  the  Royai 
Navy  by  the  Lords  Commissioners  of  the  Admiralty.    Royal  8vo,  iSs. 


MEYER.    MODERN  THEORIES   OF  CHEMISTRY.     By  Pro- 

fessor  LOTHAR  MEYER.  Translated,  from  the  Fifth  Edition  of  the 
German,  by  P.  PHILLIPS  BESON,  D.Sc.  (Lond.),  B.Sc.  (Vict),  F.C.S., 
Professor  of  Chemistry,  Durham  College  of  Science,  Newcastle-on-Tyne ;  and 
W.  CARLETON  WILLIAMS,  B.Sc.  (Vict.),  F.C.S.,  Professor  of  Che- 
mistry, Firth  College,  Sheffield.    8vo,  18^. 


MILLER.—  WORKS  by  WILLIAM  ALLEN  MILLER,  M.D.,D.C.L., 

LL.D.,  late  Professor  of  Chemistry  in  King's  College,  London. 
THE    ELEMENTS    OF    CHEMISTRY,   Theoretical  and  Practical. 

Part  I.  CHEMICAL  PHYSICS.  Sixth  Edition,  revised  by  HER- 
BERT McLEOD,  F.C.S.    With  274  Woodcuts.    8 vo,  price  16^. 

Part  II.  INORGANIC  CHEMISTRY.  Sixth  Edition,  revised 
throughout,  with  Additions  by  C.  E.  GROVES,  Fellow  of  the  Che- 
mical Societies  of  London,  Paris,  and  Berlin.  With  376  Woodcuts. 
8vo,  price  24s. 

Part  III.  ORGANIC  CHEMISTRY,  or  the  Chemistry  of  Carbon 
Compounds.  Hydrocarbons,  Alcohols,  Ethers,  Aldehides  and  Paraffinoid 
Acids.  Fifth  Edition,  revised  and  in  great  part  re-written,  by  H.  E. 
ARMSTRONG, F.R.S.,andC.  E.  GROVES,  F.C.S.    8vo,  price 


MITCHELL.     MANUAL    OF    PRACTICAL    ASSAYING.  By 

JOHN  MITCHELL,  F.C.S.  Sixth  Edition.  Edited  by  W.  CROOKES, 
F.R.S.    With  201  Woodcuts.    8vo,  price  31s.  6d. 
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NOBLE.     HOURS    WITH    A    THREE-INCH  TELESCOPE. 

By  CAPTAIN  W.  NOBLE,  F.R.A.S.,  &c.  With  a  Map  of  the  Moon. 
Crown  8vo,  4s.  6d. 


ODLING.    A  COURSE  OF  PRACTICAL  CHEMISTRY,  Arranged 

for  the  use  of  Medical  Students,  with  express  reference  to  the  Three  Months' 
Summer  Practice.  By  WILLIAM  ODLING,  M.A.,  F.R.S.  Fifth  Edition, 
with  71  Woodcuts.    Crown  8vo,  price  6s. 


OLIVER.  ASTRONOMY  FOR  AMATEURS:  A  PRACTICAL 
MANUAL  OF  TELESCOPIC  RESEARCH  IN  ALL  LATI- 
TUDES ADAPTED  TO  THE  POWERS  OF  MODERATE 
INSTRUMENTS.  Edited  by  JOHN  A.  WESTWOOD  OLIVER,  with 
the  assistance  of  T.  W.  BACKHOUSE,  F.R.A.S.  ;  S.  W.  BURNHAM, 
M.A.,  F.R.A.S.;  J.  RAND  CAPRON,  F.R.A.S.;  W.  F.  DENNING, 
F.R.A.S.  ;  T.  GWYN  ELGER,  F.R.A.S.  ;  W.  S.  FRANKS, 
F.R.A.S.  ;  J.  E.  GORE,  M.R.I.A.,  F.R.A.S.  ;  SIR  HOWARD 
GRUBB,  F.R.S. ,  F.R.A.S.  ;  E.  W.  MAUNDER,  F.R.A.S.  ;  and 
others.    Illustrated.    Crown  8vo,  Js.  6d. 


OWEN.  THE  COMPARATIVE  ANATOMY  AND  PHYSI- 
OLOGY OF  THE  VERTEBRATE  ANIMALS.  By  Sir 
RICHARD  OWEN,  K.C.B.  &c.  With  1,472  Woodcuts.  3  Vols.  8vo. 
£3  13*.  fy*. 


PAYEN.  INDUSTRIAL  CHEMISTRY;  A  Manual  for  use  in  Tech- 
nical  Colleges  or  Schools,  also  for  Manufacturers  and  others,  based  on  a 
Translation  of  Stohmann  and  Engler's  German  Edition  of  Payen's  Precis  de 
Chimie  ludustrielle.  Edited  and  supplemented  with  Chapters  on  the  Chemistry 
of  the  Metals,  &c,  by  B.  H.  PAUL,  Ph.D.  With  698  Woodcuts.  Medium 
8vo,  price  42s. 


REYNOLDS.  EXPERIMENTAL  CHEMISTRY  for  Junior  Students. 
By  J.  EMERSON  REYNOLDS,  M.D.,  F.R.S.,  Professor  of  Chemistry,  Univ. 
of  Dublin.    Fcp.  8vo,  with  numerous  Woodcuts. 

Part  I.  —Introductory,  price  is.  6d. 

Part  II. — Non- Metals,  with  an  Appendix  on  Systematic  Testing  for 
Acids,  price  2s.  6d. 

Part  III. — Metals  and  Allied  Bodies,  price  %s.  6d. 
Part  IV.  —  Chemistry  of  Carbon  Compounds,  price  4s. 
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PROCTOR.—  WORKS  by  RICHARD  A.  PROCTOR. 


LIGHT  SCIENCE  FOR 
LEISURE  HOURS  ;  Familiar 
Essays  on  Scientific  Subjects, 
Natural  Phenomena,  &c.  3  Vols, 
crown  8vo,  $s.  each. 

THE  ORBS  AROUND  US  ;  a 
Series  of  Essays  on  the  Moon  and 
Planets,  Meteors,  and  Comets. 
With  Chart  and  Diagrams,  crown 
8vo,  $s. 

OTHER  WORLDS  THAN 
OURS  ;  The  Plurality  of  Worlds 
Studied  under  the  Light  of  Recent 
Scientific  Researches.  With  14 
Illustrations,  crown  8vo,  $s. 

THE  MOON  ;  her  Motions,  As- 
pects, Scenery,  and  Physical 
Condition.  With  Plates,  Charts, 
Woodcuts,  and  Lunar  Photo- 
graphs, crown  8vo,  5-r. 

UNIVERSE  OF  STARS  ;  Pre- 
senting Researches  into  and  New 
Views  respecting  the  Constitution 
of  the  Heavens.  With  22  Charts 
and  22  Diagrams,  8vo.    10s.  6d. 

LARGER  STAR  ATLAS  for 
the  Library,  in  12  Circular  Maps, 
with  Introduction  and  2  Index 
Pages.  Folio,  i$s.y  or  Maps 
only,  12s.  6d. 

NEW  STAR  ATLAS  for  the 
Library,  the  School,  and  the  Ob- 
servatory, in  12  Circular  Maps 
(with  2  Index  Plates).  Crown 
8vo,  5*. 

THE  STUDENT'S  ATLAS. 
In  12  Circular  Maps  on  a  Uni- 
form Projection  and  1  Scale, 
with  2  Index  Maps.  Intended  as 
a  vade-mecum  for  the  Student 
of  History,  Travel,  Geography, 
Geology,  and  Political  Economy. 
With  a  letter-press  Introduction 
illustrated  by  several  cuts.  $s. 

OLD  AND  NEW  ASTRO- 
NOMY. In  12  Parts.  Price  2s.  6d. 
each ;  supplementary  section,  is. 
(in  course  of  publication) ;  com- 
plete, 36s.  cloth.     [Nearly  ready. 


STUDIES  OF  VENUS-TRAN- 
SITS ;  an  Investigation  of  the 
Circumstances  of  the  Transits  of 
-    Venus  in  1874  and  1882.    With  7 
Diagrams  and  10  Plates.   8vo,  $s. 

ELEMENTARY  PHYSICAL 
GEOGRAPHY.  With  33  Maps 
and  Woodcuts.    Fcp.  8vo,  is.  6d. 

LESSONS  IN  ELEMENTARY 
ASTRONOMY  ;  with  Hints  for 
Young  Telescopists.  With  47 
Woodcuts.    Fcp.  8vo,  is.  6d. 

FIRST  STEPS  IN  GEOME- 
TRY :  a  Series  of  Hints  for  the 
Solution  of  Geometrical  Pro- 
blems ;  with  Notes  on  Euclid, 
useful  Working  Propositions,  and 
many  Examples.  Fcp.  8vo,  3s.  6d. 

EASY  LESSONS  IN  THE 
DIFFERENTIAL  CALCU- 
LUS :  indicating  rom  the  Outset 
•  the  Utility  of  the  Processes  called 
Differentiation  and  Integration. 
Fcp.  8vo,  2s.  6d. 

THE  STARS  IN  THEIR  SEA- 
SONS. An  Easy  Guide  to  a 
Knowledge  of  the  Star  Groups,  in 
12  Large  Maps.   Imperial  8vo,  $s. 

STAR  PRIMER.  Showing  the 
Starry  Sky  Week  by  Week,  in  24 
Hourly  Maps.   Crown  4to,  2s.  6d. 

THE  SEASONS  PICTURED 
IN  48  SUN  VIEWS  OF  THE 
EARTH,  and  24  Zodiacal  Maps, 
&c.    Demy  4to,  5*. 

ROUGH  WAYS  MADE 
SMOOTH.  Familiar  Essays  on 
Scientific  Subjects.  Crown  8vo,  5*. 

HOW  TO  PLAY  WHIST: 
WITH  THE  LAWS  AND  ETI- 
QUETTE OF  WHIST.  Crown 
8vo,  3j.  6d. 

[Continued. 
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PROCTOR.—  WORKS  by  RICHARD  A.  PROCTOR— continued. 


HOME  WHIST  :  an  Easy  Guide 
to  Correct  Play.    i6mo,  is. 

THE  POETRY  OF  ASTRO- 
NOMY. A  Series  of  Familiar 
Essays.    Crown  8vo,  $s. 

OUR  PLACE  AMONG  INFI- 
NITIES. A  Series  of  Essays 
contrasting  our  Little  Abode  in 
Space  and  Time  with  the  Infini- 
ties around  us.    Crown  8vo,  $s. 

STRENGTH  AND  HAPPI- 
NESS.   Crown  8vo,  $s. 

STRENGTH:  How  to  get  Strong 
and  keep  Strong,  with  Chapters 
on  Rowing  and  Swimming,  Fat, 
Age,  and  the  Waist.    With  9  li- 
fe     lustrations.    Crown  8vo,  2s. 

THE  EXPANSE  of  HEAVEN, 
Essays  on  the  Wonders  of  the 
Firmament.    Crown  8vo,  $s. 


THE  GREAT  PYRAMID,  OB- 
SERVATORY, TOMB,  AND 
TEMPLE.  With  Illustrations. 
Crown  8vo,  5*. 

PLEASANT  WAYS  IN 
SCIENCE.    Crown  8vo,  $s. 

MYTHS  AND  MARVELS  OF 
ASTRONOMY.    Crown  8vo,  $f. 

CHANCE  AND  LUCK  ;  a  Dis- 
cussion of  the  Laws  of  Luck, 
Coincidences,  Wagers,  Lotteries, 
and  the  Fallacies  of  Gambling, 
&c.  Crown  8vo,  2s.  boards, 
2s.  6d.  cloth. 

NATURE  STUDIES.  By 
Grant  Allen,  A.  Wilson, 
T.  Foster,  E.  Clodd,  and 
R.  A.  Proctor.    Crown  8vo,  5*. 

LEISURE  READINGS.  ByE. 
Clodd,  A.  Wilson,  T.  Foster, 
A.  C.  Runyard,  and  R.  A. 
Proctor.    Crown  8vo,  5*. 


SCHELLEN.    SPECTRUM  ANALYSIS  IN  ITS  APPLICATION 

TO  TERRESTRIAL  SUBSTANCES,  and  the  Physical  Constitution 
of  the  Heavenly  Bodies.  Familiarly  explained  by  the  late  Dr.  H.  SCHELLEN. 
Translated  from  the  Third  Enlarged  and  Revised  German  Edition  by  JANE 
and  CAROLINE  LASSELL.  Edited,  with  Notes,  by  Capt.  W.  DE  W. 
ABNEY,  R.E.  Second  Edition.  With  14  Plates  (including  Angstrom's  and 
Cornu's  Maps)  and  291  Woodcuts.    8vo.    Price  31^.  6d. 


SCOTT.  WEATHER  CHARTS  AND  STORM  WARNINGS. 
By  ROBERT  H.  SCOTT,  M.A.,  F.R.S.  With  numerous  Illustrations. 
Crown  Svo,  6r. 


SMITH.     GRAPHICS;  OR,  THE   ART   OF  CALCULATION 

BY  DRAWING  LINES,  applied  to  Mathematics,  Theoretical  Me- 
chanics and  Engineering,  including  the  Kinetics  and  Dynamics  of  Machinery, 
and  the  Statics  of  Machines,  Bridges,  Roofs,  and  other  Engineering  Structures. 
By  ROBERT  H.  SMITH,  Professor  of  Civil  and  Mechanical  Engineering, 
Mason  Science  College,  Birmingham. 

Part  I.  Text,  with  separate  Atlas  of  Plates — Arithmetic,  Algebra, 
Trigonometry,  Vector,  and  Locor  Addition,  Machine  Kinematics,  and  Statics 
of  Flat  and  Solid  Structures.    Svo,  t$s. 
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T Y N  DA L L. —  WORKS  by  JOHN  TYNDALL,  F.R.S.,  &>c. 
FRAGMENTS    OF    SCIENCE.     2  Vols.    Crown  8vo,  16s. 

HEAT  A  MODE  OF  MOTION.    Crown  Svo,  12s. 

SOUND.     With  204  Woodcuts.    Crown  Svo,  ioj.  6d. 

RESEARCHES  ON  DIAMAGNETISM  AND  MAGNE-CRYS- 
TALLIC  ACTION,  including  the  question  of  Diamagnetic  Polarity. 
Crown  Svo,  12  s. 

ESSAYS  ON  THE  FLOATING-MATTER  OF  THE  AIR 
in  relation  to  Putrefaction  and  Infection.  With  24  Woodcuts.  Crown  8vo, 
ys.  6d. 

LECTURES  ON  LIGHT,  delivered  in  America  in  1872  and  1873. 
With  57  Diagrams.    Crown  8vo,  5^. 

LESSONS  IN  ELECTRICITY  AT  THE  ROYAL  INSTITU- 
TION, 1875-76.    With  58  Woodcuts.    Crown  8vo,  2s.  <Sd. 

NOTES  OF  A  COURSE  OF  SEVEN  LECTURES  ON 
ELECTRICAL  PHENOMENA  AND  THEORIES,  delivered  at 

the  Royal  Institution.    Crown  Svo,  is.  sewed,  is.  6d.  cloth.  v 

NOTES  OF  A  COURSE  OF  NINE  LECTURES  ON  LIGHT, 

delivered  at  the  Royal  Institution.    Crown  8vo,  is.  sewed,  is.  6d.  cloth. 

FARADAY  AS  A  DISCOVERER.    Fcp.  Svo,  3s.  6d. 


WATTS'  DICTIONARY  OF  CHEMISTRY.  Revised  and  entirely 
Re-written  by  H.  FORSTER  MORLEY,  M.  A.,  D.Sc,  Fellow  of,  and  lately 
Assistant-Professor  of  Chemistry  in,  University  College,  London ;  and  M.  M. 
PATTISON  MUIR,  M.A.,  F.R.S.E.,  Fellow,  and  Projector  in  Chemistry, 
of  Gonville  and  Caius  College,  Cambridge.  Assisted  by  Eminent  Contributors. 
To  be  Published  in  4  Vols.  Svo.    Vols.  I.  &  II.    42s.  each.         [Now  ready. 


WEBB.   CELESTIAL  OBJECTS  FOR  COMMON  TELESCOPES. 

By  the  Rev.  T.  W.  WEBB,  M.A.  Fourth  Edition,  adapted  to  the  Present 
State  of  Sidereal  Science  ;  Map,  P.ate,  Woodcuts.    Crown  Svo,  price  gs. 

WILKS  AND  MOXON.    LECTURES  ON  PATHOLOGICAL 

ANATOMY.  By  SAMUEL  WILKS,  M.D.,  F.R.S.,  Consulting  Physician 
to,  and  formerly  Lecturer  on  Medicine  and  Pathology  at,  Guy's  Hospital,  and 
the  kite  WALTER  MOXON,  M.D.,  F.R.C.P.,  Physician  to,  and  some  time 
Lecturer  on  Pathology  at,  Guy's  Hospital.  Third  Edition,  thoroughly  Re- 
vised.   By  SAMUEL  WILKS,  M.D.,  LL.D.,  F.R.S.    8vo,  price  iSs. 


WILLIAMS.    MANUAL  OF  TELEGRAPHY.    By  w.  WILLIAMS, 

Superintendent  Indian  Government  Telegraphs.  With  93  Woodcuts.  Svo, 
10s.  6d. 
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TEXT-BOOKS  OF  SCIENCE. 


TEXT-BOOKS    OF  SCIENCE. 


PHOTOGRAPHY.  By  Captain  W. 
De  Wiveleslie  Abney,  C.B.,  F.R.S.  With 
105  Woodcuts.    Price  3*.  6d. 

THE  STRENGTH  OF  MATERIALS 
AND  STRUCTURES:  the  Strength  of 
Materials  as  depending  on  their  quality  and 
as  ascertained  by  Testing  Apparatus  ;  the 
Strength  of  Structures,  as  depending  on 
their  form  and  arrangement,  and  on  the 
materials  of  which  they  are  composed.  By 
Sir  J.  Anderson,  C.E.,  &c.  With  66 
Woodcuts.    Price  3s. 

INTRDUCOTION  TO  THE  STUDY 

OF  ORGANIC  CHEMISTRY;  the 
CHEMISTRY  of  CARBON  and  its  COM- 
POUNDS. By  Henky  E.  Armstrong, 
Ph.D.,  F.R.S.  With  8  Woodcuts.  Price 
3s.  6d. 

ELEMENTS     OF  ASTRONOMY. 

By  Sir  R.  S.  Bali  ,  LL.D.,  F.R.S.,  Andrews 
Professor  of  Astronomy  in  the  Univ.  of 
Dublin,  Royal  Astronomer  of  Ireland.  With 
136  Woodcuts.    Price  6s. 

RAILWAY  APPLIANCES.  A  De- 
scription of  Details  of  Railway  Construction 
subsequent  to  the  completion  of  Earthworks 
and  structures,  including  a  short  Notice  of 
Railway  Rolling  Stock.  By  John  Wolfe 
Barry,  M.I.C.E.  With  207  Woodcuts. 
Price  35.  6d. 

SYSTEMATIC  MINERALOGY.  By 

Hilary  Bauerman,  F.G.S.,  Associate  of 
the  Royal  School  of  Mines.  With  373 
Woodcuts.    Price  6,r. 

DESCRIPTIVE  MINERALOGY.  By 

Hilary  Bauerman,  F.G.S.,  &c.  With 
236  Woodcuts.    Price  6s. 

METALS,  THEIR  PROPERTIES 
AND  TREATMENT.  By  C.  L.  Bloxam 
and  A.  K.  Huntington,  Professors  in 
King's  College,  London.  With  130  Wood- 
cuts.   Price  55-. 

PRACTICAL  PHYSICS.    By  R.  T. 

Glazebrook,  M.A.,  F.R.S.,  and  W.  N. 
Shaw,  M. A.    With  80  Woodcuts.    Price  6j. 

PHYSICAL     OPTICS.     By   R.  T. 

Glazebrook,  M.A.,  F.R.P.,  Fellow  and 
Lecturer  of  Trin.  Coll.,  Cambridge.  With 
183  Woodcuts.    Price  6s. 

THE  ART  OF  ELECTRO-METAL- 

LURGY,  including  all  known  processes  of 
Electro  Deposition.  By  G.  Gore,  LL.D., 
F.R.S.    With  56  Woodcuts.    Price  6s. 

ALGEBRA  AND  TRIGONOMETRY. 
Bv  William  Nathaniel  Griffin,  B.D. 
Price  3*.  6d.  NOTES  ON,  wirh  SOLU- 
TIONS of  QUESTIONS.    Price  3s.  6d. 

THE  STEAM-ENGINE.   By  George 

C.  V.  Holmks,  Whitworth  Scholar;  Secre- 
ta  y  of  the  Institution  of  Naval  Architects. 
With  212  Woodcuts.    Price  6s. 


ELECTRICITY  AND  MAGNETISM. 

By  Fleeming  Jenkin,  F.R.SS.  L.  &  E. 
With  177  Woodcuts.    Price  3s.  6d. 

THEORY  OF  HEAT.  By  J.  Clerk 
Maxwell,  M.A.,  LL.D.  Edin  ,  F.R.SS. 
L.  &  E.    With  41  Woodcuts.    Price  3s.  6d. 

TECHNICAL  ARITHMETIC  AND 
MENSURATION.  By  Charles  W. 
Merrifielu,  F.R.S.  Price  3s.  6d.  KEY. 
Price  3s.  od. 

INTRODUCTION  TO  THE  STUDY 
OF  INORGANIC  CHEMISTRY.  By 
William  Allen  Miller,  M.D.,  LL.D., 
F.R.S.    With  72  Woodcuts.    Price  3*.  6d.- 

TELEGRAPHY.    By  W.  H.  Preece, 

F.R.S.,  M.I.C.E.,  and  J.  Sivewright, 
M.  A.,  C.  M.  G.  With  160  Woodcuts. 
Price  55. 

THE  STUDY  OF  ROCKS,  AN 
ELEMENTARY  TEXT  -  BOOK  OF 
PETROLOGY.  By  Frank  Rutley,  F.H.S. 
01  Her  Majesty's  Geological  Survey.  With 
6  Plates  and  88  Woodcuts.    Price  4*.  td. 

WORKSHOP  APPLIANCES,  includ- 

ing  Descriptions  of  some  of  the  Gauging  and 
Measuring  Instruments  —  Hand  •  Cutting 
TcoL,  Lathes,  Drilling,  Planing,  and  other 
Machine  Tools  used  by  Engineers.  By 
C.  P.  B.  Shelley,  M.I.C.E.  With  291 
Woodcuts.    Price  45.  6d. 

STRUCTURAL  AND  PHYSIOLO- 
GICAL B<  >TANY.  By  Dr.  Otto  Wilhelm 
Thome,  Rector  of  the  High  School,  Cologne, 
and  A.  W.  Bennett,  M.A.,  B.Sc,  F.L.S. 
With  600  Woodcuts  and  a  Coloured  Map. 
Price  65-. 

QUANTITATIVE  CHEMICAL  AN- 
ALYSIS. By  T.  F.  Thorpe,  F.R.S., 
Ph.D.    With  88  Woodcuts.    Price  4s.  6d. 

QUALITATIVE  ANALYSIS  AND 
LABORATORY  PRACTICE.  By  T.  E. 
Thorpe,  Ph.  D.,  F.R.S.,  and  M.  M.  Patti- 
son  Muir,  M.A.  and  F.R.S.E.  With  Plate 
of  Spectra  and  57  Woodcuts.    Price  3$.  6d. 

INTRODUCTION  TO  THE  STUDY 
OF  CHEMICAL  PHILOSOPHY;  THE 
PRINCIPLES  OF  THEORETICAL 
AND  SYSTEMATICAL  CHEMISTRY. 
By  William  A.  Tilden,  D.Sc.  London, 
F.R.S.  With  5  Woodcuts.  With  or  with- 
out Answers  to  Problems.    Price  4s.  6d. 

ELEMENTS    OF   MACHINE  DE- 

SIGN  ;  an  Introduction  to  the  Principles 
which  determine  the  Arrangement  and  Pro- 
portion of  the  Parts  of  Machines,  and  a 
Collection  of  Rules  lor  Machine  Design.  By 
W.  Cawthokne  Unwin,  B.Sc,  M.I.C.E. 
With  325  Woodcuts.    Price  6s. 

PLANE  AND  SOLID  GEOMETRY. 
By  H.  W.  Watson,  M.A.    Price  3s.  6d. 
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